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Literature on Palynology. XIX 


Edited by 


G. ERDTMAN 


The present issue of “Literature on Palynology” contains the titles of papers 
published before 1957 which came to the notice of the compiler between 
January 1955 and June 1957. It includes about 2 500 titles and brings to a 
conclusion a difficult but interesting undertaking started in 1927. It is under- 
stood that from henceforth the compilation of the literature will be continued 
along much the same lines by the Centre d’Etudes et de Documentation 
Paléontologiques, Paris, with which centre a certain collaboration has been 
maintained since 1954. 
The eighteen previous issues contain 424 pages with about 5 000 titles. 
The first issue — published 1927 — contains about 150 entries, mainly papers 
on pollen analysis (pollen statistics) of Late Quaternary deposits in Sweden, 
Germany, Russia, Denmark, Great Britain, Switzerland, and a few other 
European countries. They provide information on the occurrence of fossil 
pollen grains of about 25 species, mainly trees. In the sixth catalogue — publis- 
hed ten years later — the number of plant species recorded is about 160. 
The two first issues (1927, 1930) were published under the title “Literature 
on Pollen-statistics’, the third to ninth (1932—1945) under the heading 
“Literature on Pollen Statistics and Related Topics’. The subsequent ca- 
talogues, 1947—1957, have appeared as “Literature on Palynology”. It is 
a great pleasure to acknowledge, once again, the helpful information obtained 
from many botanists and geologists during these thirty years. 
In conclusion it should be mentioned that the present catalogue differs 
from the others in so far as it contains a particularly great number of titles 
of Russian papers. Together with the appendix (pp. 107—113) to “Literature 
XVIII” (1955) it contains practically all the titles enumerated in Nejstadt’s 
history and bibliography of pollen and spore investigations in the USSR 
(published in Russian in 1952). In it are also quoted many titles of papers 

published in the USSR after the publication of the bibliography mentioned, 
most of which were kindly put at my disposal about a year ago by Professor 
Nejstadt. The transcription of Russian words is in accordance with modern 
international bibliographical usage. It has been made by Dr. Staffan Dahl, 
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of the Royal Library, Stockholm. The contractions used for the titles of the 
journals are, as a rule, those adopted by the “World List of Scientific Periodi- 
cals”, Clarendon Press, Oxford. ; 

I acknowledge with deep gratitude receipt of two grants from the Swedish 
Natural Science Research Council, one to bear the costs of the transcription 
of Russian words, the other to cover part of the printing expenses. 


* * 
* 


The subdivisions of the catalogue are as follows: 

Bibliography (p. 602). 

Chemistry of spores (p. 604). 

Spore Morphology. A. Technique (p. 605). B. Comprehensive papers 
(p. 606). C. Dicotyledoneae (p. 611). D. Monocotyledoneae (p. 619). 
E. Gymnospermae (p. 622). F. Pteridophyta (p. 625). G. Bryophyta 
(p. 629). H. Nonembryophyta (p. 633). I. Microorganisms and micro- 
fossils other than pollen grains and spores (p. 633). 

Aeropalynology (p. 636). 

Melittopalynology (p. 640). 

Spore Analysis. A. Comprehensive papers (p. 642). B. Principles (p. 643). 
C. Technique (p. 648). D. Premesozoic deposits (p. 651). E. Mesozoic 
deposits (p. 662). F. Tertiary deposits (p. 669). G. Quaternary deposits 
(countries — pre-war limits — in alphabetical order). P. 683. 
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I. Introduction 


The present review is a further contribution in the series to the studies 
on the structure and composition of ancient, buried and degraded wood, 
and other fossilized plant derivatives (Szn 1955, 1956, SzN unpub., Sen 
and Basak 1955), and deals essentially with the chemical aspect of 
ancient buried wood. 

In discussing the chemistry of ancient buried wood it should be real- 
ized that attention is being focussed mainly on the outstanding works 
which convey an awareness of the growing need of such studies. 


This review was originally planned by the senior author as a sequel to his earlier review 
‘on the fine structure in degraded, ancient and buried wood, and other fossilized plant 


derivatives (Sun 1956). The text was written jointly by both the authors, and subsequently 
rewritten and elaborated by the senior author with kind suggestions received from Pro- 
fessor Olof H. Selling of the Riksmuseets Paleobotaniska Avdelning, Stockholm. 
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Throughout our reviewing we propose to consider critically ideas and 
possibilities, we have endeavoured to develop mainly from a biologist’s 
point of view, and to illustrate our review by an appeal to well-known 
examples of general interest and importance, in addition to those we 
have ourselves ventured to establish. For facts in detail, this review is 
obviously not sufficient. This is rather a milestone of progress. 

The chemistry of ancient buried wood has been a fascinating field of 
study mainly for two reasons: (1) the general breakdown of cellulose in 
such materials may give an insight into the various problems associated 
with the deterioration of textiles, pulp and timbers of quality, and (2) 
the more important and academic aspect of this study usually centres 
around the problems of fossilization of woody tissues and the origin of 
our valuable fossil fuel wealth. An enquiry into the relative resistance 
and nature of different wood constituents in ancient buried materials 
and their ultimate fate in Nature, under variable conditions, is, therefore, 
worthy of consideration. 

There are some excellent reviews on fungal and microbial decomposi- 
tion of wood and various wood constituents (CARTWRIGHT and FINDLAY 
1943, Boyce 1948, HAceLuND 1951, Wisk and JAHN 1952, WaKsMAN 
1946 a, b, 1952, Stu and ReEsE 1953, WAGENER and Davipson 1954, 
and others). But the situation in the ancient buried wood has long been 
neglected. So we aim at reviewing the widely scattered literature on 
the chemistry and degradation of ancient buried wood as a supplement 
to the existing reviews on the decomposition of wood by fungi and 
microbes as already referred to. Other relevant information has also 
been considered in this connection. 


II. The General Chemical Nature of Ancient Buried Wood 


(1) Variable preservation of lignin and cellulose 


It has generally been found that in ancient buried wood the cellulose 
(or holocellulose) is usually decomposed to varying extent; as a result 
there is an apparent increase in lignin content, which is obviously more 
resistant to decay (DE LAMARLIBRE on coniferous wood in peat, 1900; 
RicHARDS on variously decomposed oaks from different sites, 1916 — 
see Wortny and Brooker 1937; Komatsu and Urpa on Sequoia wood 
from Japan, 1923; Waksman and Stevens on oak and decomposed 
fibrous and nonfibrous wood, 1929; GroszKopr on spruce samples from 
a peat layer near Altenberg in Germany, 1929; Mrrcuet and RITTER 
on samples of Pinus, Cedrus and Sequoia from the Miocene auriferous 
gravels in California, 1934; RupaE and Lewis on Abies sp. and oak from 
a Roman Well of first century A.D. at Colchester, Essex, oak piles and 
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foundations of 200 years to several centuries old from different sites, 
Scotch pine (?) of about 200—300 years old, used as wooden water pipes 
embedded in the neighbourhood of St. Pancras, London, and buried 
birch and alder from different places in England, 1935 a, b, c; WorRLEY 
and BRooKER on wood samples of Agathis australis, possibly not less 
than 20,000 years old, and a second sample obtained near the sea in 
New Zealand, 1937; GorTNER on samples of glacial and preglacial spruce 
wood, 1938; JAHN and Hartow on beech stakes from the Boylston 
Street Fishweir, Boston, Mass., 1924; Cupy on wood specimens of 
Sequoia gigantea estimated to have been buried for 30 million years, 1946; 
BARGHOORN and SpacKMAN on samples of Persea and Gordonia wood 
from the Brandon lignite deposits, 1950; BarGHoorN also on Persea 
and Gordonia, and three other species belonging to Cyrilla, Quercus and 
Carya, and some fruits, 1952 b; VarosstEau (1953 a) on samples of 
spruce, pine and fir from Rotterdam pilings, buried for periods varying 

_ from 30 to 600 years; VaRossigAu and BREGER also on samples of spruce, 
pine and fir from wooden pilings of Rotterdam, buried for different 
periods, 1952; Sen on samples of Heritiera fomes and Bischofia javanica 
from clay below the Calcutta peat layer, and also on Rotterdam samples 
of spruce wood, unpub.). The analytical results of ancient buried wood, 
as above, have usually been compared with those of their normal repre- 
sentatives, and the conclusions thus arrived at by different authors have 
been found to be essentially the same. Although such comparison is 
mainly empirical, yet in most cases the findings are significantly conclu- 
sive. This may be readily apparent from some of the analytical data 
compliled by Wor.tey and Brooker (1937) and Varossreau and 
Brecer (1952). The same phenomenon has also been microscopically 
observed in brown coal, where decomposition of cellulose is accompa- 
nied by increase in lignin content (JuRasKy 1938 b). 

The general tendency of accumulating lignin, with the simultaneous 
loss of cellulose, has been noted by IsENBERG (1936) (see FREEMAN 1946 
b, also for other works) even in wood samples from older annual rings 
of white fir. Jayme and Ren (1944 — see HAaciunp 1951) have found 
that the older portions of black poplars contain relatively less cellulose 

and more lignin. This situation is, however, not closely comparable to 
what happens in ancient wood. Obviously the external agents play the 
major role in the degradation of ancient wood, whereas the changing 
chemical nature in older portions of standing trees is probably mainly 
due to some internal biochemical processes resulting in the decomposition 
of cellulose. 

It has been found that the amount of both cellulose and lignin is more 

in the inner fresh-looking portion of a subfossil elm wood as compared to 
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the normal sample (HotmperG 1935). Although a somewhat similar 
situation in ancient Sequoia wood has also been noted, yet the recalcula- 
ted values show some actual loss of both cellulose and lignin (MiTcHELL 
and Rrrrer 1934). However, the situation comes to usual expectations 
when the outer decomposed portions of the subfossil elm wood or other 
materials of MircHeLt and Rirrer (1934) are compared with correspond- 
ing normal samples. Another interesting case also deserves attention. 
The inner decomposed portion of a pine, dead for about 1,000 years, 
contains only traces of cellulose and a substance-modified from the lig- 
nin, which has been called the “humic acid” (StRAcHE 1927 — see 
WaksMAN 1946 a). In this case both cellulose and lignin have possibly 
been largely destroyed or modified. 

In Agathis the resistance of lignin to decomposition is sometimes 
remarkable, which may apparently rise up to 97.1 % (after correcting 
for ash) (WoRLEY and BrooxkR 1937). It has been concluded by JaHn 
and Hariow (1942) that practically none of the original lignin has been 
lost from the ancient beech stakes during their long burial. Recalcula- 
tion of analytical figures on the basis of the original beech wood before 
it was buried, by accounting for the loss in tissue on the basis of its 
present density compared to the density of the normal beech, shows that 
none of the original lignin was lost.1 Almost similar situation has been 
assumed in the case of ancient spruce and Sequoia wood analysed by 
GORTNER (1938) and Cupy (1946) respectively. Lignin is also detectable 
in coal of low ranks (JuRAsKy 1938 a, Francis 1954, and others) and 
even in silicified wood (ARNOLD 1957, Barguoorn 1952 b). But lignin 
may also sometimes suffer decomposition even in ancient wood (VaRos- 
SIEAU and BREGER 1952, SEN unpub.). 

The cellulose, as already indicated, is relatively easily susceptible to 
decomposition. It occurs in variably degraded ancient buried wood sam- 
ples of widely different affinities and ages in varying quantity, which 
may be as low as 3.38 % in oak (WAxKsMAN and STevENS 1929) and 2.4 % 
in Agathis (WoRLEY and Brooker 1937) to almost normal in Sequoia 
(Mircnety and Rirrer 1934), Shorea robusta (SEN and Basak 1955) and 
possibly in a few others. The resistant fraction of residual cellulose some- 
times persists remarkably (MrrcHEtt and Rirrer 1934, JuRasky 1938 a, 
BareHoorn and BaiLey 1938, BARGHOORN 1952 a). It can be found even 
in petrified wood or wood undergoing mineralization (ARNoLD 1947, 
Barenoorn 1949 a, Eicken 1952) and in lignite or brown coal (JuRASKY 
1938 a, GorHAaN 1926, Barcuoorn 1952 b, FRANcIs 1954). In some 
silicified wood containing cellulose and lignin, the lignin is in higher 


* There should not be much compression of the wood samples during burial so that the 
density values may significantly alter. wile 
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proportion than in non-fossilized wood, because it decomposes more 
slowly than cellulose (ARNoLD 1947). 

The presence of cellulose in lignitic wood, and in brown coal, can also 
be determined from its birefringent property (Yasur 1925, JurasKy 
1938 a, MULLER-STOLL 1951, Sracn 1952). This property can be displayed 
in various ways in different kinds of cell walls in lignite, while this prop- 
erty is lost in bitumimous coal due to progressive decomposition of 
cellulose (Yasur 1925). 

The decay usually proceeds centripetally. As a result the central core 
of ancient buried wood samples sometimes remain quite sound and be- 
have somewhat like their normal representatives (VAROSSIEAU and BRE- 
GER 1952, SEN unpub.). In the Fishweir stakes, however, the degradation 
of cellulose has progressed at “comparable rates in both the inner and 
outer parts, in tissues having a low content of nitrogenous and pectic 
compounds as well as in those tissues which originally contained a high 

_ ratio of such substances” (BAILEY and BAaRGHooRN 1942), 

The physical condition of cellulose in ancient 
buried wood: The residual cellulose in ancient buried wood has usu- 
ally been found considerably degraded excepting in some materials where 
oriented crystalline cellulose is present. 

It has been concluded by Jann and Har.tow (1942) that the high cop- 

per number of the ancient beech wood, despite its low polysaccharide 
content, indicates that the small fraction of cellulose in this material 
is highly degraded. In a series of copper number determinations of nor- 
mal and variously decomposed ancient buried wood of Picea excelsa, 
Heritiera fomes and Bischofia javanica, SEN (unpub.) has also obtained 
similar results. 

A more convincing method of determining the physical state of cellu- 
losic residues has been adopted by BaraHoorn (1949 b) and BarGHoorN 
and SpackMAN (1950). These authors dispersed the holocellulose content 
of the ancient wood of ash and dogwood stakes from the Boylston Street 
Fishweir and Persea and Gordonia from the Brandon lignite in cupram- 
monium solution and compared the viscosity data thus obtained with 
those of the normal wood specimens. The viscosity measurements show a 
lower viscosity in the case of ancient wood samples. 

The ‘holocellulose’ or cellulosic residue in some ancient buried wood is 
usually degraded (BarcHoorn 1948), and sometimes it looks like a 
gelationous or mud-like mass (BaRGHOORN and SpackMAN 1950, SEN un- 
pub.). This appearance itself shows the unusual state of cellulose in some 
ancient materials. But cellulose or its derivatives hardly modified, has 

been isolated from fruits and wood in an early Tertiary lignite (BarG- 


-HOORN 1952 b). 
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The molecular weight of cellulose in ancient buried wood has also been 
determined by a nitration method. Strikingly the molecular weight thus 
obtained corresponds to high D.P. values. This may be either due to (1) 
topochemical reaction, caused by the activity of microorganisms, or (2) 
cellulose-lignin bond preventing the cellulose near the middle lamella 
to decompose in such a way that the D.P. is lowered gradually (VaRos- 
SIEAU 1953 a). 

It has been suggested that degraded cellulose in ancient beech wood is 
probably an oxycellulose (Jann and Hartow. 1942). Waxsman and 
Srevens (1929), however, do not find any justification in assuming 
that in the decomposition of ancient wood, oxycellulose is formed from 
original cellulose. Thin sections of wood often containing oxycellulose 
readily absorb ruthenium red even in the absence of pectin (FREY- 
Wysstine and MiHLETHALER 1951). It has actually been found that the 
ancient wood samples are often en masse readily stainable in ruthenium 
red (SEN unpub.). But since these materials may also contain pectin 
substances, no definite conclusion has yet. been reached. 

It has been found from the X-ray diffraction photographs of micro- 
scopically degraded ancient beech (JAHN and HarLtow 1942) and some 
conifer and hardwood samples (SEN unpub.) that the cellulose is degra- 
ded. But when wood is microscopically well preserved, the X-ray diffrac- 
tion photographs exhibit the presence of cellulose in good physical state 
of preservation (SEN and Basak 1955). This has also been shown in the 
plate 1, figs. a—d. A comprehensive review on the fine structure in 
ancient buried wood and in their fossilized plant derivatives has since 
been published (Srn 1956). 

An attempt is now being made by the present reviewers to estimate 
the increase, if any, of amorphous cellulose in well preserved ancient 
wood following the X-ray diffraction method of Hermans (1951). The 
application of this technique may give an insight into the reasons for 
the variable appearance of crystalline-amorphous cellulose ratio in 
ancient, wood. 


(2) Pentosans 


The pentosans, like cellulose, also suffer variable decomposition 
(Komatsu and Urpa 1923, Mrrcnetn and Rirrer 1934, Ruper and 
Lewis 1935¢; Wortey and Brooker 1937, Jann and Hartow 1942, 
VAROSSIEAU 1953 a, VaRosstEAU and BREGER 1952, SEN unpub.). The 
rate of such loss is usually relatively slow. In ancient white spruce, 
however, the rate of decomposition is like that of cellulose (GoRTNER 
1938). It may also tend to rise in the early stages of decomposition, 


but not in proportion to the disappearance of cellulose (VAROSSIEAU and 
BREGER 1952). 
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(3) General interpretation of some analytical data 


The generalizations, as the foregoing, are based on materials of widely 
different botanical affinities, occurring under variable conditions, in 
sediments of various nature and ages. Some of the data, as compiled by 
Varossreau and BrEGER (1952), and also presented by many others, 
significantly show the nature of variable degradation in the same species 
of ancient buried wood, collected from one or more sources, and analysed 
by different workers possibly following different analytical methods. 
Variable decomposition of wood constituents is also closely associated 
with morphological variabilities in different species, as for instance 
VAROSSIEAU and BREGER (1952) has found Silver fir to be most resistant 
to decomposition inspite of its long period of burial. Obviously, therefore, 
any interpretation of these data should be made with extreme caution. 

The analytical data of ancient spruce wood as reported by GroszKoPr 
(1929), GorTNER (1938), and Varossreau and BreGeEr (1952), and dis- 

cussed by the ]ast mentioned authors, are excellent examples of normal 
cases. In these samples of ancient spruce wood, belonging to different 
localities, the cellulose usually decreases with the period of burial, and 
there is simultaneous increase in the apparent lignin content. The pen- 
tosans usually decompose slowly. Surprisingly, in some ancient samples 

_ the amount of this constituent is more than in normal ones (VAROSSIEAU 
and BRreGceR 1952). This may, however, be due to the inclusion of some 
degraded fractions of cellulose or wood sugars in the estimated pentosan. 
Anyway the situation cannot be clarified further at present. 

In the samples of fir, on the other hand, there is variable degradation 
of cellulose irrespective of age, but with a constant tendency for accumu- 
lating lignin. The variable nature of cellulose decomposition is evident in 
samples collected from the same as well as from different localities 
(Rupee and Lewis 1935 a, b, c, VaRosstgAu and BREGER 1952). 


(4) Anatomical, microchemical and other evidence 


Although the anatomical changes resulting from the decomposition 
processes are largely unknown, yet there is no doubt that such modifica- 
tions are principally related to the initial cellulose (BARGHOORN 1949 a). 
This fact, and that the lignin is largely present in ancient wood, have since 
been variously established on microscopical and microchemical data 
(MircHeti and Rirrer 1934, BarcHoorN and Batiey on Cedrus in the 
auriferous gravels of California, 1938, Jann and Hartow 1942, Bartny 
and BARGHOORN on a number of dicotyledonous and two conifers from 

‘the famous Boylston Street Fishweir, Boston, Mass., 1942, BARGHOORN 
1944, BaraHoorN on spruce, white pine and a number of hardwood 
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species, 1949 a, b, 1952 a, VaRossrEau on spruce, fir and pine from 
Rotterdam, 1949, 1950, Varossrzau and Brecer 1952, Sen unpub., 
Sen and Basak on some samples of pine from Rotterdam and Shorea 
robusta from Muryan site, Pataliputra, an archaeological site in India, 
1955). The literature on the structural alteration in the cell wall has 
since been reviewed by MiiiEer-Sroty (1951) and Sen (1956). 

A clear evidence has been furnished by VaRossreAu and BREGER 
(1952) from anatomical studies showing that cellulose disappears partial- 
ly with one or more cell wall layers, possibly due to a topochemical 
reaction (VAROSSIEAU 1953 a), whereas the middle lamella, which proba- 
bly contains the high concentration of lignin, apparently remains unaf- 
fected. That degradation essentially results in a loss of cellulose at a rate 
more rapid than that of other cell wall substances has been established 
by microchemical studies (JURASKY 1938 a). The partially to wholly 
decomposed cell walls react weakly or none at all to various standard 
cellulose tests and solvents, sometimes even after some delignification. 
Simultaneosly, the cellulose loses its anisotropic properties. The lignin, 
on the contrary, usually responds to staining and microchemical rea- 
gents irrespective of the nature of preservation of the cell wall. 

The distribution of lignin in ancient wood has recently been studied by 
Sen and Bask (1955) following Coprick and Fower’s (1939) technique. 
It has been found that the middle lamella and the adjacent walls are 
relatively heavily lignified. Besides, ray cells and vessel walls are often 
the seat of considerable lignification. The cellulose, on the other hand, 
principally exists in the primary and secondary walls where it is variously 
distributed along with lignin. Yasur (1925) has, however, microchemi- 
cally determined the presence of cellulose in lignitic wood, which unfor- 
tunately failed to produce any reaction to the tests for lignin. 

The decomposition of ancient wood usually proceeds along a uniform 
and consistent sequence of degradative changes. The different layers of 
the cell wall decompose in order. The outermost layer of the secondary 
wall and the primary wall are the most resistant of all. Possibly the 
preferential order of decomposition is due to the intrinsic nature of the 
wall or wall layers and/or the presence of sufficiently protective lignin 
in the resistant layers. This aspect has since been excellently reviewed 
by BaraHoorn (1952 a). Thus the cell wall chemistry plays a decisive 
role in the preservation or degradation, as the case may be, of woody 
remains in organic sediments. 

One of the most interesting aspects of degradation of the cell wall is 
that many stages are similar in both ancient and recently decomposed 
wood. The structural residues are also essentially the same. Even some- 
times the organic residues in silicified wood and ancient wood are of the 
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same nature, showing that the structure in ancient wood can survive 
immense period of time till they are silicified (BARGHOORN 1949 b). This 
basic alteration in the composition of wood, i.e., from degraded to 
silicified condition, may be initiated in the presence of a resistant frac- 
tion of cellulose which preserves general anatomical plan of a species 
(BarcHoorn 1949 a, b) .Evidence for coalification may also be found in 
the presence of a coal-like decomposition crust on the surface of ancient 
wood (OHARA 1933). 

It has been concluded by Varossrnau (1950, 1953 a) that the changes 
in the gross microscopic structure, chemical composition and physical- 
mechanical properties of wood buried below ground water level are simi- 
lar to those occurring in wood decayed by brown rot fungi. Such changes 
are obviously attributable to decomposition of cellulose. As a result the 
characteristic “cube rot”’ appears, in both the types of materials, due to 
their increase in shrinkage properties. 

Caownpuury (1953) has found that in both ancient and fossil dicotyle- 
donous wood of widely different ages, parenchyma cells are more resist- 
ant to collapse than the fibres. He has suggested that this differential 
resistance may be due to their anatomical oganization. VAROSSIEAU 
(1953 b) has also found similar nature of degradation in his specimens. 
It is known that chemically and physically walls of these two types of 

cells are different. The possible explanation is that the cellulose rich 
fibres are more easily susceptible to decay than the parenchyma cells. 

Another feature which should be mentioned is per se presence of origi- 
nal tanniniferous materials in some ancient wood which can be visibly 
seen under the microscope (SEN unpub.). Possibly these substances are 
highly resistant to decomposition. 

Parenthetically, it may be mentioned that oak a century old, and oak 
from bog, and also decayed wood have been found active in photographic 
plates like their normal representatives. Some active principle in the lig- 
nified cell walls are said to be responsible for reducing the silver salts in 
the photographic plates, which is at least not due to pure cellulose alone 
(Warp 1905). 

Pectin: The presence of pectin in ancient buried wood has been 
detected with uncertainty. It has been found that the supposedly 

| reputed pectin stain, namely ruthenium red, often stains the middle 
lamellar region of ancient materials. After hydrolysis of the sections of 
ancient wood in hydrochloric acid at elevated temperature, which possi- 
bly removes the pectic substances, the middle lamella fails to absorb ruth- 
enium red any longer (SEN unpub., Sen and Basak 1955). Ruthenium 
red has also been found to stain clearly the remnants of tracheidal wall in 
lignite after pre-treatment with ammoniacal cupric oxide. The stained 
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wall substance has been called as pectic in nature (Yasut 1925). It should 
be emphasised that oxycellulose, which may result due to the degradation 
of cellulose in ancient wood, also readily absorbs ruthenium red (KERR 
and BaILEey 1934). So it is difficult to account for the presence of pectin 
in the ancient wood with certainty. Kmrr and Bariery (1934) has pointed 
out that this stain also colours other classes of substances. The situa- 
tion has been discussed by Hartow (1946). 

It is, however, held that “Pectic compounds of the intercellular sub- 
stance ... are surprisingly unaffected during degradation of plant 
remains” (BARGHOORN 1952 b). This conclusion is based on the nature 
of anatomical preservation of degraded wood. 


(5) The cellulose-V.M. relationship 


It has been noted by BarcHoorn and SpackMAN (1950) and SEN 
(unpub.) that in both ancient hardwood and coniferous materials “the 
loss of volatile... seems to be significantly related to the loss of cellu- 
lose, the higher retention of the cellulosic fractions being associated with 
greater retention of volatiles”. 

The V.M. of coalified portion of a mine prop, subjected to 30 years of 
superficial burial, high temperature, and pressure from the roof, was 
determined as high as 43.05 9% (Morrar 1886), which is possibly due to 
the retention of some original cellulosic (and other organic) substances. 
The V.M. and cellulose determination of less coalified and well preserved 
portions of the prop would have given a true picture of the cellulose- 
V.M. relationship, which data are unfortunately not available. 


(6) The significance of ash estimation 


Among other important aspects of the chemistry of ancient buried 
wood, the usual increase in ash content is noteworthy (MrrcHELL and 
Ritter 1935, Wortey and Brooker 1937, GorTNER 1938, JAHN and 
Hartow 1942, BaraHuoorn and SpackMAN 1950, Varossteau and 
Brecer 1952, Sen unpub., Sen and Basak 1955). It has generally been 
found that the ash content increases with the age, possibly due to pro- 
gressively increasing infiltration of inorganic matters, so to say a tend- 
ency for “biological fixation” of structures (BARGHOORN, 1949 a) is 
set up in course of petrification of plant tissues. The other important 
factors which would contribute to a change in ash content, which may 
be as high as 24.73 % in a sample of Agathis (as compared to 0.28—0.84 
% in normal) (WorLEy and BrooxErR 1937), are the “physical compres- 
sion of the original plant substance, with the presumed concentration of 
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its inorganic fraction” (BARGHOORN and SpackMAN 1950), and decreasé 
in the amount of some of the organic constituents. 

The inorganic constituents found in ancient buried wood, which con- 
tribute to ash during estimation, may be partly inherent in the original 
unmodified wood, and partly syngenetic and/or epigenetic in origin 
during burial. Some of the original inorganic constituents are dissolved 
in water during decay. The other insoluble salts obviously persist as 
salts of humic acids in ancient buried wood, and thus significantly con- 
tribute to the mineralization of plant tissues, as indicated in the foregoing 
paragraph. The role of inorganic constituents during plant decay, leading 
to the formation of humic substances and to coal, has recently been ex- 
cellently reviewed by Francis (1954). In this connection observations 
by Sr. Jonn (1927), Annoxtp (1947), Ipranim (1952) and GaLiwirz 
(1955) on the silicification and related phenomena also deserve considera- 
tion. 


(7) Moisture 


As a result of decay ancient buried wood generally loses its moisture 
holding capacity. Freshly removed materials (of beech, Heritiera and 
Bischofia) from peat or similar deposits, charged with moisture, may 
contain as much as 70 % to 95 % water. But soon after their removal, 
the moisture content may quickly come down to 40 % or about (JAHN 
and Hariow 1942, Sen unpub.). Samples of birch wood suffer from 81 °% 
to 89 % shrinkage and 77 °% to 88 % loss in weight due to loss of moisture 
(ScHONFELD 1926). Possibly less moisture holding capacity 1s associated 
with greater simplification of wood or decay. 


(8) Studies on the extractives 


Comparative analyses, following extraction with water and some or- 
ganic solvents (MrrcHe i and Rirrer 1934, Wortey and Brooker 1937, 
GortNeR 1938, BARGHOORN 1952 b), have yielded variable results. The 
different botanical constituents even in a particular site have been found 
to “undergo very different degrees of chemical and physical change” 
(BarGHoorn 1952 b). 

BarGHoorn and SpackMAN (1950) apparently believe that the “accu- 
mulation of the benzol: alcohol soluble fractions has been largely inde- 
pendent of their original concentration”. The variable action of this 

- solvent on different materials makes it necessary to consider the individ- 
ual cases separately. “Perhaps the most interesting observation which 
- was demonstrated by solvent extraction is the fact that the characteris- 
_ tic colour of the extractive pigments from living equivalents was retained 
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by the various fossil representatives selected from lignite’ (BARGHOORN 
and SpacKMAN 1950). 

Ancient wood is also readily susceptible to the action of 1 % sodium 
hydroxide solution, showing thereby the lower resistance of some 
ancient wood constituents to the action of chemical reagents (FREEMAN 
1946 b). The amount of extractives increases with the progress of decay. 
The sodium hydroxide solution removes a part of lignin, pentosans, tan- 
nins and resin acids (RITTER and FLECK 1922), some unmodified phenolic 
compounds etc. (BAILEY and BARGHOORN 1942), and possibly a degrada- 
tion product of cellulose (HawLEy and CampBeLL 1927) from wood. 
“Because of the variety and indefinite nature of the alkali extractives, the 
significance of the determination is not very clear” (FREEMAN 1946 a). 

The total alkali solubility of partly decayed wood is generally much 
greater than the one, which has been hydrolysed to the same extent (as 
shown by equal loss in weight). The solubility of lignin in alkali is very 
slightly increased by partial hydrolysis, whereas decay may render lig- 
nin 50 % soluble (HAwLEY and CAMPBELL 1927). The effect of decay in 
wood, therefore, specially renders lignin more susceptible to extraction 
with alkali. 

The results of water extractives show that hot water acts more quickly 
than cold water. The ancient wood materials usually yield lesser amount 
of water extractives than the normal ones. This situation may have differ- 
ent significance in view of the facts as noted below. 

The aqueous extractives contain wide variety of materials depending 
upon the species of wood, e. g. (1) mineral salts, sugars, mucilage, starch, 
gums etc., (2) free organic acids and methanol as products of partial hot 
water hydrolysis of some constituents in lignin or resins (FREEMAN 
1946 a), and (3) sometimes even apparently lignm (ScHtirz and SarTEN 
1943 — see HAcatunp 1951). OverBeck and MiLuer (1942 — see 
HAcetunp 1951) also noted that some fractions of carbohydrates are 
soluble in hot water under pressure. This knowledge may also be applied 
in case of ancient, wood with obivous limitations. “The water soluble con- 
tent of wood is in general of little value in itself, since it cannot be readily 
correlated with definite components in the wood” (FREEMAN 1946 a). 

Since in ancient buried wood cellulose and/or lignin are somewhat 
damaged, the solvents usually act readily and often drastically upon one 
or other of the wood constituents. “This can be explained on the assump- 
tion that the lignin is chemically linked to the carbohydrates. When the 
linkage is broken the lignin is converted to an easily soluble form” (HAae- 
LUND 1951). In other words woods decay is associated with increasing 
molecular simplicity, and thus renders itself readily susceptible to the 
action of a number of solvents. 


“a 
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(9) Density as index to decay 


The density of wood is variable even within the same tree. Therefore, 
only significant differences between the density of normal and ancient 
wood may be taken into account. 

It has been shown by JaHn and Hariow (1942) that the “density 
value may be directly compared with density of normal wood, which 
is the weight in grams of dry wood substance per cubic centimeter of 
the green tissue’. From a comparative point of view the decrease in the 
density value is generally an index to decay, as observed by Jann and 
Hartow (1942) and Sen (unpub.). The apparent density value may 
sometimes be more than expected when there is physical compression 
of the original plant substance, with presumed concentration of its pro- 
gressively increasing inorganic fraction (see also VAROSSIEAU 1953 a). 


Ill. The Principal Factors of Decay in Ancient Buried Wood 


Unfortunately, there is little information concerning the processes of 
decomposition of ancient buried wood (BaiLey and BarGHoorn 1942), 
It is obvious that aerobic organisms can hardly have any chance of de- 
stroying ancient wood under burial, and PENHALLOW (1907) has shown 
from microscopic examination that buried “coniferous woods may be 
preserved indefinitely, provided ... hermetically sealed in an impervious 
medium’’. So the fungal remains etc. which are sometimes present in 
buried wood are often believed to be present from pre-burial time (Bare- 
HOORN 1944). Two broad lines of decomposition, namely anaerobic decay 
and chemical decay may, therefore, be considered as responsible for the 
degradation of buried woody tissues under extremely variable condi- 
tions. 

In the decomposition of ancient buried wood, the morphological vari- 
abilities of different wood species (BAILEY and BarGHoorn 1942, SEN 
unpub., Sen and Basak 1955), intrinsic nature of wood constituents 
(specially cellulose), degree of protective lignification of cellulosic walls 
(WaxksMAN and Corpon 1936, OLson, PeTeRsoN and SHERARD 1937, 
VirTANEN, Korstrnen and Kiuru 1938, Barguoorn 1949 a, b, JAYME 
and GrogaaRrD 1946 — see HAceLunp 1951, Sen unpub., Sen and Ba- 
sak 1955), and to some extent the period of burial deserve consideration. 

“Because much of the attack on wood is below the surface, external 
conditions have less effect than they do on the decay of textiles” (Stu and 
Reese 1953). The biological and chemical variables in the media con- 
taining wood remains (BaiLey and BarGHoorn 1942), temperature and 
hydrolytic action of water (CaMpBELL and Booru 1931, Hawiny and 
Wiertevak 1931, BreGER and WHITEHEAD 1952), pressure often result- 
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ting in compression (MircHELL and Rirrer 1934, BAaRGHooRN and 
SpackMAN 1950), etc. initiate changes in wood constituents. One or 
more of these variable factors contribute to decay in ancient wood. 
There may be a widely diffused set of factors which produce a gradual 
uniform hydrolysis and degradation of cellulose, leaving the bulk of 
lignin, suberin, cutin, tanniniferous substances etc., more or less unmodi- 
fied (BAILEY and BARGHOORN 1942). 

The possibilities of a change from carbohydrate to a lignin-like sub- 
stance due to mild heat treatment (HAWLEY and WIERTELAK 1931), 
when first proposed, were not favourable to the deductions, as above. 
The idea has, however, since been left as without of much value. 


(1) Decay by biological agents 


The two opposing ideas, namely biological and chemical, on the initia- 
tion of decay in wood, have given rise to considerable interest. THAYSEN 
(1930) and WaxksMAN (1938) believe that the initial changes in the de- 
composition of submerged and subfossilized wood are biological in 
origin. WAKSMAN and STEVENS (1929) earlier definitely established that 
the “processes of decomposition of the wood are largely microbiological 
in nature and the nature of decomposition will depend upon the organ- 
isms active in the process as influenced by environmental condition 
and the chemical composition of the plant constituents”. It has been 
suggested that the anaerobes are mainly concerned with the decay pro- 
cess In ancient buried wood (BARGHOORN 1949 a, b, VaRossteAu 1949, 
VaROSSIEAU and BREGER 1952). The mechanism of biological degrada- 
tion of cellulose and similar other problems have been reviewed by 
WaksMaNn (1946 a, b, 1952), HAgaLtuND (1951), Wisk and Jann (1952), 
Siu and Resse (1953) and others. Recently Francis (1954) has drawn 
up a scheme of the process of decomposition. The rapidly degrading 
cellulose provides necessary energy to the micro-organisms causing 
decomposition of plant tissues. This results principally in the accumula- 
tion of proteins and hemicelluloses. All these products together with 
variably modified lignin have been considered to be the sources of 
humic substances (WAKSMAN 1938). The conditions of WaKsSMAN are 
preceded by hydrolysis of carbohydrates, proteins and lignin. The car- 
bohydrates are subsequently subjected to bacterial oxidation to form 
oxycellulose. At this stage the degradation follows WaxKsMan’s (1938) 
scheme for the production of humic substances (FRANCIS 1954). 


(2) Chemical theories of decay 


Rupex (1935 a, b) has concluded that the influence of fungi (and as 
such possibly also other aerobes) in wood decomposition is of secondary 
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character. It has been suggested that the bicarbonates of calcium. mag- 
nesium and iron are always associated with decay. The importance of 
the cations lies solely in its ability to form soluble bicarbonates. Sub- 
sequent ionic infiltration may bring about some decomposition of cellu- 
lose, thus resulting in incipient decay by bicarbonates in solution. The 
complex is rendered unstable to atmospheric conditions and thus gives 
rise to degradation products. He has further suggested that in totally 
submerged wood the chief factor determining the rate of decay is the 
concentration of bicarbonates. 

It has since been emphasized that the “wood destroying fungi are 
perfectly capable of attacking wood per se without the preliminary 
intrusion prescribed by Rudge” (Camppett 1935). The evidence for- 
warded by CAMPBELL, TAYLOR and Bryant (1935) show that calcium 
carbonates in the presence of carbon dioxide cannot induce what can 
reasonably be termed decay in wood in the absence of any decaying 

organism. It has been suggested that the toxic action of tannin towards 
some fungi is avoided through calcium tannate formation. Subsequently 
Norman (1935) concluded that “in the absence of any direct proof of 
purely chemical action by inorganic salts at ordinary temperature the 
“infiltration theory’ cannot replace or even be accepted as supplemen- 
tary to the orthodox biological views’’. 

Since the possibilities, as above, do not at all exclude the question of 
biological decay in ancient buried wood, future work in these lines will 
be of great interest. Among the biological agents, the fungi, however, 
play a minor role or none at all in the decomposition of ancient buried 
wood. 

The effect of lignin on the fermentation of cellulose has been considered 
by Oxson, PETERSON and SHERARD (1937). It is, however, the common 
belief, as indicated, that lignin is greatly responsible for the preservation 
of cellulose. 

In recent years the most important work on the decomposition pro- 
cesses of ancient buried wood is by Barauoorn (1949 b). Although this 
aspect is still largely unknown, yet, among others, BARGHOORN has 
considered the effect of free hydrogen sulphide on the degradation of 
cellulose. It has been suggested that probably the prolonged presence of 
even small concentration of this gas in the media and its aqueous solu- 
tion (hydrosulphuric acid) may hydrolyse the cellulose. Recently Mana- 
DEVAN and BHASKARAN Nair (1952) have found some subfossil wood 
‘samples in South India containing large sulphate content (2—3 %). The 
high acidity in this area and the degraded conditions of wood may be 
‘due to a part of the sulphur having been oxidised to sulphuric acid in 


the presence of “S-bacteria’’. 


; 
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LV. The Question of Lignin decomposition and the Origin of Humus 


The mechanism of lignin decomposition in general has been reviewed 
by WaxsMan (1946, 1942), HAaeLunp (1951) and others. It has been held 
by ScuorcER (1926) that the accumulation of lignin in the organic de- 
posits and ancient buried wood is due to its general immunity from 
attack by anaerobic organisms. 

Since lignin (such as Russell lignin) has been found to be structurally 
related to humic substances, there is a growing tendency to believe that 
lignin molecules in sediments or in ancient wood may be converted into 
a series of related compounds collectively known as humus. The mecha- 
nism of changes during transformation of lignin molecules into those of 
humic materials has also been shown (BREGER 1952). This idea finds 
support in the chemical studies of ancient buried wood by VARosstEAU 
and BrecER (1952). These authors carried out alkali extractives and 
methoxyl] balances in an effort to determine if the humic substances are 
produced by the structural alterations in the lignin molecules. It has 
been held that the lignin is probably the progenitor of most coals. The 
absence of humified residues is accompanied by the presence of unmodi- 
fied lignin and degraded cellulose (BARGHOORN 1949 b). This observation 
supports the lignin origin of humus. STRACHE (1927 — see WaksSMAN 
1946 a) also noted that lignin in a decomposed portion of pine had been 
changed, in the absence of oxygen, into what he termed “humic acid”’. 

FIscHER and SCHRADER (1922) believe lignin to be the source of humic 
substances. During decay the cellulose content has been converted into 
carbon dioxide and water, while the lignin content naturally increases. 
The lignin suffers hydrolysis with the elimination of the acetyl groups, 
which is followed by the production of a phenolic alkali-soluble com- 
plex, viz. the humic acid containing methoxyl groups simulating the 
structure of lignin. The progressive condensation of humic acid results 
in the loss of water, carbon dioxide and methoxyl group with the forma- 
tion of humin at an early stage; “the aromatic structure of the original 
lignin remained throughout the whole process of coalification, even in 
the final bituminous coal”. The aromatic degradation products of lignin 
result in the formation of benzene and other aromatic distillation products 
of coal. Srurzer and No (1940) support the general ideas of Fiscuzr and 
SCHRADER (1922). Further, it may be worthy of mention in this connec- 
tion that extensive loss of cellulose in ancient buried wood seems to 
exclude this wood constituent as a major contributor to coal formation. 
The decomposition of cellulose is not accompanied by the formation of 
corresponding quantity of new substances. It has been found that cellu- 
lose disappears with the corresponding decrease in the thickness of the 
cell wall in ancient wood (Varosstmau and BREGER 1952). During 
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coalification the lignin plays the most prominent role, whereas the cellu- 
lose decomposes in peat and early brown coal stages (BARGHOORN 1952 b. 
Kresct-Grar 1938). On the other hand, among others, Poronri (1922, 
1953) is not at all inclined to exclude the role of cellulose in the 
genesis of coal. In fact, the presence of extractives in peat and lig- 
nite, without humic properties, “raises the question whether cellulose, 
despite its apparent rapid depletion and modification, may not be a 
significant contributor to the organic substance in both peat and lignite 
and hence to the higher rank coals’”’ (BARGHOORN 1952 b). The fascina- 
ting lignin-cellulose controversy over the parentage of humic substances 
and, therefore, of most coals, has been reviewed by Sracu (1940), Srur- 
zER and Nok (1940), KREULEN (1948), Francts (1954) and many others; 
so the extensive literature on this aspect of coal genesis has not been con- 
sidered here. 

The connection of humus with lignin is also shown by the investiga- 
tions of Sracu (1941). He methylated humus which had been freed of 
alkali soluble humic acids, and oxidized the methylated product with 
oxygen and cobaltic hydroxide, or with nitrobenzene. Vanillin was 
obtained in 5 % yield; 25 °% of vanillin is available from lignin under the 
same conditions. 

Rupce and Lewis (1935 a) and the recent workers (BARGHOORN and 
SpackMAN 1950, Francis 1954) are inclined to believe that the formation 
of humus is related to both cellulose and lignin. This idea has also been 
shared by HAgatunp (1951). It has been suggested that, both cellulose 
and lignin together with tannins and proteins form a complex hetero- 
cyclic structure; and the mechanism of the degradation of lignin and 
cellulose into ulmin (soil humus) is principally an oxidation-polymerisa- 
tion process (FRaNcIS 1954) (also see sub-chapter (1) under chapter ITI). 

“A chemical basis for this relationship between original lignin and 
retained cellulose is somewhat difficult to visualize inasmuch as uni- 
form degradative changes have been operating over immense length of 
time and presumably similar end products should result’. It is, there- 
fore, clear that in ancient buried wood “structural” (as reviewed by SEN 
1956) “and chemical changes appear to represent fundamental phenom- 
ena in fossilization and merit careful analysis”. 


VY. Summary 


1. The extremely complex and variable nature and morphology of 
ancient buried wood, when it undergoes changes due to decay, often makes 
it difficult to interpret the significance of the results of chemical analy- 
sis. For any purpose, however, the interest in the analysis of an ancient 
wood lies mainly in the comparative value of the data. 
4 


’ 
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2, The chemical composition of ancient buried wood is in many ways 
comparable to that of recent wood, which has been degraded due to age 
or by aerobic organisms. The approach to these problems are, however, 
different. In general the ancient wood contains less cellulose, and hemi- 
celluloses, and more ash than normal wood. The residual cellulose is 
also usually physically degraded, and often remains in non-oriented con- 
dition. But in a few cases almost unmodified cellulose has been deter- 
mined. The lignin content apparently increases due to the loss of other 
wood constituents. “This observation indicates that lignin is more stable 
than the polysaccharide complexes to the conditions imposed upon these 
woods.” The degradation also results in the loss of density value, excep- 
ting when there is considerable inorganic infiltration and compression 
of the wood samples during burial. The decay usually proceeds centri- 
petally. 

3. The nature and extent of degradation of different constituents o 
ancient wood may sometimes be evaluated from solvent action. The lignin 
solvents act readily on lignin rich ancient wood, because “decay is asso- 
ciated with increasing molecular simplicity”. Possibly the assumed bond 
between cellulose and lignin breaks down, and renders the principal 
wood constituents more easily soluble than in normal wood. 

4. The distribution of lignin and cellulose in the cell walls of ancient 
wood has also been studied microchemically with reference to their rela- 
tive susceptibility to decay. It has been found that cellulose disappears 
from the cell wall, whereas the middle lamella, which probably contains 
high concentration of lignin, apparently remains unaffected. The pre- 
sence of a pectin like substance in ancient wood has not yet been defi- 
nitely established. 

5. The variable factors of decomposition are: (1) morphological variabil- 
ities in different species of wood (their intrinsic nature and properties), 
(2) environmental conditions, (3) agents of decay, (4) and possibly in 
some cases the period of burial. It has been held that fungi or otheraerobic 
agents of decay have little role, or none at all, in the degradation proces- 
ses of ancient buried wood. The relative significance of anaerobic and 
chemical degradation, as the two opposing theories, has been considered 
from the initial stages of decomposition. It is, however, difficult to 
determine whether degradation is due purely to either of these two prin- 
cipal causes of deacy. 

6. A tendency for mineralization of ancient plant tissues is usually 
apparent from the progressive accumulation of inorganic matters with 
age. Similarly, humic materials, which are found in association with some 
ancient buried wood, may be formed from the structural alternation in 
the lignin molecules according to both theoretical possibilities and experl- 
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mental evidence. Thus the fascinating question of coal genesis from 
lignin, such as in ancient buried wood, possibly finds its greatest support 
in some works embodied in this review. 


It is a pleasure to acknowledge our gratefulness to Professor Olof H. Selling of the 
Riksmuseets Paleobotaniska Avdelning, Stockholm, for very kindly suggesting valuable 
improvements in the text, and also for offering all facilities of his Department to the 
senior author (J. S.) to complete this work, and to Dr. A. B. Wadrop of the Forest 
Products Division, C.S.1.R.O., Australia, for very kindly helping us with some literature. 
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VII. Explanation of plate XI 


a, Transverse section of ancient wood of Heritiera fomes showing a 
mass of collapsed tissue and some clear vessels. X 75. 6, Transverse sec- 
tion of ancient wood of Shorea robusta showing good preservation of cell 
wall layers. X 45. c, X-ray diffraction photograph of ancient wood of 
Heritiera fomes (from the same sample as in a). Note that cellulose is 
non-oriented and also possibly greatly destroyed. d, X-ray diffraction 
photograph of ancient wood of Shorea robusta (from the same sample as 
in b). Note that cellulose is oriented and well preserved. The scattered 
inorganic spots are possibly due to the accumulation of extraneous min- 
eral matters. (¢ and d, the photographs are taken in a cylindrical camera 
with the X-ray beam normal to the tangential longitudinal sections of 
the samples, using copper target; specimen to film distance being 3 cm.). 


Postscript 


Regarding the occurrence of cellulose and lignin in ancient wood, it has since been 
questioned if it is at all possible to distinguish the degradation products between cellu- 
lose and straight lignin (SeyER 1952 — see BaraHoorn 1952 b). Although this idea 
is quite controversial, yet it is apparent that often the principal wood constituents in 
ancient wood are not purely of cellulose or of lignin origin. 


As early as in 1920 Potronré found that some cellulose may be retained in fossils 
when impregnated with other resistance substances. In a Miocene wood of Cedrus pen- 
hallowii the hemicellulose content has been found not to differ greatly from that found 
in living softwoods (JonEs and Mrmruer 1956). 

CHowpHuRY (vide supra) continued his investigations with his associates on the differ- 
ential resistance of parenchyma. cells and fibres to decomposition. It has since been 
found by them that in recent Dendrocalamus strictus there is a difference in the ability 
of fibres_and parenchyma cells to resist delignification under experimental conditions. 
This may to some extent explain why the fibres disorganize and disintegrate more 
quickly than the parenchyma cells in fossil and buried woods (CHowpHuRY, GHOSH, 
Buat and Vyas 1957). 

The role of humic acids in the genesis of coal has been variously interpreted by 
different authors. It has recently been found by KreuLten and KreuLen-vaN SELMS 
(1956) that humic acids are formed by oxidation; they are not an intermediate product 
of the normal coalification process, but a by-product, which on continued coalification 
yields a coal whose composition differs from that of the normal product. 


Cnowpuoury, K. A. et al. 1957. Difference in the behaviour of tissues in ancient plant 
remains and during chemical treatment. — Nature, 180, 612—613. 
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On the Presence of the Genus Pseudotorellia (Ginkgophyta) 
in the Rhaetie of N. W. Scania 


By 
‘Britta LUNDBLAD 


Abstract: Description of a Ginkgoalean leaf, Pseudotorellia minuta n. sp. from the 
Rhaetic of Bjuv. It was figured by Naruorsr in 1886, and has now been restudied by 
the author with particular reference to the characters of the cuticle. A similar species, 
* ee (Harris) FiLorin, is known from the Liassic of Scoresby Sound, East Green- 
and. 


Introduction 


The present paper is a by-product of a more extensive investigation 
of Ginkgophytes from the Rhaetic-Liassic of Scania carried out during 
the years 1949—1951. The material to be described below consists of 
a single leaf from Bjuv, figured by Naruorst in his »Floran vid Bjuf» 
(1886). The examination of the microscopical characters of the leaf 
showed these to be well-defined enough to allow re-identification of 
similar material. The specimen was at first identified with Pseudo- 
torellia ephela (Harris) Frorin from the Thaumatopteris Zone of 
Scoresby Sound, East Greenland (Harris 1935, p. 46; PI. 8, Figs. 
7, 8, 12, 13; text-fig. 21 and Harris 1937, p. 59) but closer study revealed 


Explanation of Plate XII 


The figured rock specimen and the microscopical slides are the property of Riksmuseets 
paleobotaniska avdelning (the Palaeobotanical Department of the Swedish Museum of 
Natural History), Stockholm. The photographs are untouched. The negatives are kept 
at Sveriges Geologiska Undersékning (Geological Survey of Sweden), Stockholm, — B, 


LunpBLaD phot. 


Pseudotorellia minuta n. sp. (holotype). Bjuv, layer 1 of Naruorsr (lower coal bed). 


Rhaetic. ; 
Fig. 1. The leaf shown as Fig. 27, Pl. 25, Narnorst 1886 (our text-fig. 1 A). — 1/1. 


. Stomatal apparatus; polar ends of guard-cells visible at the ends of the stomatal 


slit. — 400/1. 
. Stomatal apparatus, showing marginal thickenings of guard-cells. — 600/1. 


Fig. 


Fig. 2. The same, enlarged. — 3/1. 
Fig. 3. Portion of upper epidermis of the leaf shown in Figs. 1—2, Pl. 1. — 50/1. 
Fig. 4. Portion of lower epidermis of the same. — 50/1. 
Fig. 5. Same as Fig. 3, shown at higher magnification. — 100/1. 
Fig. 6. Same as Fig. 4, shown at higher magnification. — 100/1. 
Fig. 7. Stomatal apparatus. — 400/1. 
8 
9 


760 BRITTA LUNDBLAD [Nov.—Dec. 1957 


differences indicating that the Swedish leaf should be regarded as a 
species of its own. 


The Genus Pseudotorellia FLORIN 


The genus Pseudotorellia was introduced by FLoRIN in 1936, and based 
on the type species Pseudotorellia nordenskiéldii (NavTH.) FLORIN, a 
sterile leaf of Ginkgoalean type from the Wealden of Advent Bay, 
Spitzbergen, originally described by NarHorst in 1897. FLORIN (op. 
cit., p. 142) gives the following diagnosis of the genus (translation from 
the German): 

Leaves coriaceous, entire, almost linear to narrowly tongue-shaped, 
+ falcately curved, with their maximum width in the middle region or 
more apically, and with an apex, which is broadly rounded off; basally 
narrowing gradually, although hardly forming a petiole, at the basis 
itself not distinctly swollen, and traversed by a moderate number of 
veins, formed by dichotomies chiefly in the basal part. — Leaves 
further hypostomatic. Lower side with indistinctly defined stomatal 
stripes between narrower, non-stomatic longitudinal zones. Stomatal 
apparatuses within these stripes in short longitudinal rows or quite 
irregularly arranged, mostly sparse, and always longitudinally orientated, 
further of the haplocheilic type, monocyclic or incompletely amphi- 
cyclic (dicyclic). Guard-cells sunken, next to the slit showing a + strong, 
cutinized ridge (»Vorhofleiste»), and strongly cutinized, too, in the side 
wall facing the lateral subsidiary cells. Subsidiary cells 4—6, the lateral 
ones in particular being proximally (if at all) more strongly cutinized 
than the encircling epidermal cells. Epidermal cells with very faintly 
sinuous to straight outlines, often + papillately cutinized and bulging. 

The genus Pseudotorellia is hitherto represented by two species only, 
viz. P. nordenskiéldi and P. ephela, from the Wealden and the Lias 
respectively. 


The Swedish Material 


The leaf shown by Naruorsr as Fig. 27, Pl. 25 in the third part of 
the Bjuv flora (our text-fig. 1 A) is preserved as a compression. Carbo- 
naceous remains still preserved were submitted to the ordinary oxidative 
treatment (nitric acid and potassium chlorate followed by ammonia), 
and yielded well-preserved cuticles of the kind shown in Figs. 3—6, 
Pl. XII. The oxidative treatment was preceded by treatment with 
hydrofluoric acid, and a couple of slides were stained with safranin. The 
external shape of the material only was discussed by NaTHorst, who 
referred to this leaf (and the one shown in Fig. 28, Pl. 25 of the same 
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paper) as »Obestambara blad, méjligen hérande till slagtet Feildeniay 
(Indeterminable leaves, possibly belonging to the genus Feldenia), 
commenting on them in the text (op. cit., p. 97) as follows: »Dessa bada 
blad, hvilka ej dro egnade att fullt sikert kunna bestimmas, synas mig 
dock med temligen stor grad av sannolikhet vara att hanféra till fa- 
miljen Taxaceae» (Both these leaves, which are not suited for being 
determined quite securely, appear, however, with a rather high degree 
of probability to be ascribable to the family Taxaceae.) 


Pseudotorellia minuta n. sp. 


Pl. XII; text-fig. 1 A, B, F, G. 
(Holotype kept at Riksmuseets paleobotaniska avdelning, Stockholm). 
»Obestambara blad, mdjligen hérande till slagtet Feildeniay, NatHorst 
1886, Pl. 25, Fig. 27: 


Coll Al. CARLSON 


Occurrence. — Bjuv, layer | (below the lower coal bed). 
Age. — Rhaetic. 
Description. — The leaf is lanceolate, 27 mm long, and up to 2mm 


_ wide, and covers an angle of 5—10° at the base. The apex is rather 
blunt, and somewhat oblique. There are 4 veins present, forked by 
repeated dichotomies in the proximal third of the leaf. No characteristic 
mesophyll structure was observed. 

Pl. XII, Figs. 1—2; text-fig. 1 B. 

The leaf is usually hypostomatic. The upper cuticle is rather uniform, 
being composed of elongated cells with straight walls. The course of the 
veins is suggested by the presence of a few rows of narrower cells, with 

more strictly parallel longitudinal walls. The epidermal cells of the 

upper cuticle form generally longitudinal rows of varying length. In 
stained cuticles the interior of the cells may stand out clearly, owing to 
the presence of median thickenings, which are generally confluent, 
forming an elongated rim. The dimensions of the cells are, for instance, 

24% 102 mw, 21 x 120 pw, 30 x 57 uw. (Observations from the areas 
between the veins.) 

mP). XII, Figs. 3, 5. 

The lower cuticle shows indistinctly defined stomatiferous zones 

_alternating with non-stomatic bands, following the veins. The walls of 
the epidermal cells are straight or somewhat uneven. The cells are 

evel elongated, narrow in the course of the veins, and more irregular 
in shape between them. The dimensions of the cells above the veins are, 
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Text-fig. 1. — A, B. Pseudotorellia minuta n. sp. Bjuv, Rhaetic. A, NarHorst 1886, 
Fig. 27, Pl. 25 (= our type specimen), refigured. — B, the type specimen, enlarged to 
show venation (drawing based on photograph). 2/1. — C, D, E. Pseudotorellia ephela 
(Harris)Frorin. Scoresby Sound, Liassic. Some of the leaves shown in text-fig. 21 of 
Harris 1935, refigured. (Magnification of C and E 1/1, of D 2/1.) — F, G. Pseudotorellia 
minuta n. sp. Bjuv, Rhaetic (the type specimen). F, 1 sq. mm of the lower cuticle, showing 
distribution of stomata. G, schematic drawing of stoma, showing the cutinized marginal 
thickenings of the guard-cells. g, marginal thickenings of guard-cells; p, polar ends of the 
same; sp, subsidiary cell papillae. 800/1. 
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for instance, 20 x 111 mw, 12 x 150 pw, 21 x 93 w. Similar figures for 
cells from the stomatiferous zones are 18 x 51 mu, 24 X 30 uw, 18 x 39 pW. 
A system of + parallel cutinized ridges is present but these are not 
necessarily placed in a median position in the cells, but may also follow 
their longitudinal walls. The stomata are rather sparsely distributed 
within the stomatiferous zones, and are mostly arranged in longitudinal 
files. Papillae are not frequently seen in the unspecialized epidermal 
cells. 

Pl. 1, Figs. 4, 6; text-fig. 1 F. 

The stomatal apparatus is haplocheilic, and the stomata are always 
longitudinally orientated in the files. They are monocyclic or incomp- 
letely amphicyclic. The subsidiary cells, which are generally more 
strongly cutinized than the unspecialized epidermal cells, are provided 
with very strong papillae + concealing the stomatal pit. They are 
about 6 in number. The cutinized marginal portions of the guard-cells 
may be observed in certain stomata. The total length of the guard-cells 
is 55 uw (48—63 uw; 5 measurements.) 

Pl. XII, Figs. 7—9; text-fig. 1G. 


Comparison. — The Bjuv leaf is refigured in text-fig. 1, together with 
some of the leaves of Pseudotorellia ephela from the Liassic of Scoresby 
Sound figured by Harris (1935, op. cit.). The dimensions of our leaf 
are evidently outside the range of variation of the Greenland species. 
Harris states that the concentration of the veins in the latter is 11—16 
per cm in the greater part of the leaf; it is about 25 per cm in the Bjuv 
specimen. Rather similar leaves occur in Podozamites Braun. I have 
examined the Scanian material of this genus described in the literature 
but in no case have I been able to establish identity with Pseudotorellia. 
The upper cuticle of the Bjuv leaf resembles that of P. ephela as regards 
the general shape and dimensions of the cells, and median ridges are 
_ present in both. The distinctness of the latter depends, however, greatly 
on the staining of the material. It seems that the course of the veins is 
better distinguishable in the Swedish than in the Greenland material. 
The lower cuticle of the Bjuv leaf differs clearly from that of P. ephela 
in the arrangement of the stomata in the stomatiferous zones between 
the veins. The stomata are placed in longitudinal rows in the Swedish 

_ material, whereas those of the Greenland material are scattered. They 
q are not numerous in either. The elongated epidermal cells are reminiscent 
of those of the upper cuticle. Harris (1935, p. 46) described those of 
. P. ephela as yelongated cells with a median ridge». I have not the impres- 
sion that his description can be directly applied to the Swedish material. 
The ridges in the lower cuticle of our leaf are very long, and confluent, 
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and do not always have a median position within the cells. I am inclined 
to believe than the lower cuticle of the leaves was covered by a longi- 
tudinal system of cutinized ridges, following the individual cells but 
independent of the system of cell-walls, and that this interpretation 
may be applied to Harris’s material as well. 

The impression presented by the stomata in preparations of the 
Swedish and the Greenland material is rather different. Although sub- 
sidiary cell papillae may be present in the stomata of the Greenland 
leaf, these are much less prominent than in the Swedish specimen. On 
the other hand, the cutinized guard-cell thickenings stand out better 
than in most of the stomata of the cuticles of the Bjuv leaf. (In surface 
view the marginal thickenings of the guard-cells may fuse together with 
those of the subsidiary cells, giving a general impression of strong 
cutinization in the lateral parts of the stomata.) 

The Wealden species of the genus Pseudotorellia, P. nordenskidldit 
(NatH.) Frorin (1936, p. 140—142, Pl. 38, Figs. 2—5; text-fig. 17) 
may be distinguished from the Rhaetic-Liassic ones by the absence of 
subsidiary cell papillae and by the presence of a cutinized ridge lining 
the stomatal apperture. 


Discussion 


The investigations on the Rhaetic-Liassic floras of Scoresby Sound 
by Harris (1937) have shown that in the case of Gymnosperms with 
preserved leaf cuticles the same species is seldom found both in the 
Rhaetic and the Liassic (the Lepidopteris and the Thaumatopteris Zone 
of Hast Greenland). Only one case (Pseudoctenis spectabilis) is quoted 
in the stratigraphic table (»Table 1») given in the above-mentioned 
publication. On the other hand, the species of the Rhaetic are often 
replaced by very similar ones in the Liassic (cf., for instance, Stenopteris 
astartensis and S. dinosaurensis, the small-leaved species of Anomoza- 
mites, or material of the kind which Naruorst named »Pterophyllum 
aequaley). Such a case is treated in this paper. Pseudotorellia minuta 
n. sp. from the Rhaetic of Sweden and P. ephela Harris from the 
Liassic of Greenland are obviously allied species, but the differences 
between the cuticles are great enough to allow specific identification 
from fragments alone — the type of material mostly obtained in the 
plant-bearing horizons met with in borings. 

- Acknowledgements. — The present investigation has chiefly been 
carried out at Sveriges Geologiska Undersékning, (Geological Survey of 
Sweden), Stockholm 50, but the material described by us belongs to 
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Postseript 


In the recently appeared 4th edition of A. N. Krysuroroyicn’s »Paleobotanika» 
(Leningrad 1957) Harrts’s drawings of Pseudotorellia ephela are refigured together with 
two obtuse leaves from the Jurassic of the Irkutsk basin, referred to Torellia ensiformis 
f. latior Prynapa (text-fig. 313). I have not seen the original description of this species, 
which is likely to have been founded on external characters alone. 
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Varmotet1957 


Svenska foreningens for lerforskning varmote hdlls i Héganés den 10 
maj pa Hégandsbolagets Centrallaboratorium. 

Ordféranden, som pa grund av utlandsresa var forhindrad att nairvara 
vid héstmétet 1956, tackade forre ordféranden och sekreteraren for deras 
mycket fértjinstfulla insatser i Svenska féreningen for lerforskning. 

Pa formiddagen hdll fil. dr R. Norin ett foredrag over “Aktuellt fran 
vart arbetsfalt, lera och keramik’’. I efterféljande diskussion yttrade 
sig hrr Enberg, Moum och féredragshallaren, Autoreferat av foredraget 
foljer nedan. 

Mag. scient. P. Graff-Petersen holl ett foredrag éver “Nogle danske 
kvartaersedimenters lermineralogi». I diskussionen yttrade sig hr Norin, 
frk Unmack, hr Enberg och féredragshallaren. Autoreferat av foredraget 
atergives nedan. 

 Geotekniker E.-L. Mertz héll ett foredrag om ’’Danske Jordartsprob- 
lemer i Geotekniken”. Autoreferat av féredraget kommer att inforas i 


“Medd. Nr 9. 
_ Efter gemensam lunch pa Hégands Stadshotell, varunder ordféranden 
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tackade Héganisbolaget fér det gistfria mottagandet, visades Hoganis 
oruva. 

Dir. N. Bergling redogjorde for AB Hégandsmetoder, dess tillkomst 
och organisation. Direfter féljde visning av Héganisbolagets Centralla- 
boratorium. Ett 20-tal medlemmar hade samlats till varmotet. 


Sekr. 


Lera och keramik. Nagra dagsaktuella problem? 


Av 
Rotr Nori ? 

Abstract. The problem of diagnosing clays for ceramic use was discussed. Determination 
of the change in electric conductivity in the system clay-water when an electrolyte was 
added was found to be a simple method for the classification of clays. 

Foredragshallaren orienterade till en bérjan angaende problemet att 
pa enkelt satt diagnosticera en lera med tanke pa dess keramiska anvand- 
ning. F. ansag sig ha funnit en limplig metod for detta indamal genom 
att i en vattenuppslamning tillsitta en elektrolyt stegvis samt diirvid 
bestémma forandringarna i elektriska ledningsférmagan i systemet lera 
— vatten. Genom detta framgangssatt kunde f. urskilja olika typer av i 
och for sig keramiskt sett nérbeslaktade lertyper nom ballclay-omradet 
och med utgangspunkt fran dessa olika typer gora en distinktion, vilken 
var tillampbar i det system av fyllnadskroppar — lera, vilket reglerar 
utgangsmaterialet for bl. a. eldfast tegel. Da problemet angaende binde- 
leror ar synnerligen aktuellt, sirskilt i det sammanhang som avser upp- 
byggandet av hogeldfast ugnsmaterial med anvindning vid vara jarn- 
och stalverk, har undersékningarna rérande bindelerornas klassifikation 
kombinerats med keramiska undersékningar éver eldfast material, vari 
bindeleran klassificerats enligt ovan. Ett speciellt intresse hade hiirvid 
dgnats at studium av olika slaggers vatbarhet gentemot keramiskt ma- 
terial, och betraffande val av slagger hade féredraganden uppgjort ett 
speciellt system for dessas sammansiittning och syntetisering, vilket 
battre skulle vara agnat att ge en dverblick dver slaggsammansiitt- 
ningarnas inverkan pa viskositet och vaétning gentemot keramiskt ma- 
terial 4n vad som varit méjligt vid anviéndandet av »naturliga» slagger 
med avsevirt mindre kemisk variationsbredd. 

Foredragaren limnade slutligen en kort, orientering éver mineralet 
Cconstedt sasom siirskilt aktuellt vid bedémning avy fragan om jarnets 
upptradande i kaolinforande sediment. 


*Sammanfattning av foredrag vid Svenska foreningens for lerforskning sammantriide | 
Héganiis den 10 maj 1957. 


* AB Héganiismetoder, Héganiis. 
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The Clay Mineralsin Some Danish 


Quaternary Sediments! 
By 


Pout GRAFF-PETERSEN? 


In the Cliff at Rojle a series of Pleistocene sediments is found. The 
series includes boulder clay as well as glacial meltwater deposits from 
the three last glaciations and an interglacial marine clay (v. Mapsen & 
V. NorpMany, 1940). 

An investigation of the clay fractions (< 2 w) has been carried out by 
means of thermal analysis, X-ray determinations, base exchange capaci- 
ties and electron micrographs. 

__ It is possible to divide the differential thermal curves into six groups. 
In all six groups the curves below 650°C are on the whole alike. The 
curves show endothermic peaks primarily due to the loss of adsorbed 
surface water, but a few curves in all the groups show double peaks with 
the second peak not so pronounced, presumably due to the presence of 
minerals with interlayer water (montmorillonoids or clay-vermiculites). 

Some curves have a small endothermic peak about 320°C originating 
from ferric iron hydrates (lepidocrocite or goethite). All the DTA—curves 
show a pronounced endothermic reaction between 500 and 640°C (peak 
temperature about 560°C). Three of the groups of curves have an S- 
shape in the interval 850—950°C, i.e. a slight endothermic reaction 
followed by a slight exothermic reaction. The distinction of the three 
groups is based on the varying intensity of these reactions. Two other 
groups are characterized by very marked and broad exothermic reactions 

in the interval 800—1000°C. One group shows a single peak (900°C) and 
the other group shows a double peak (about 870 and 940°C). All the sam- 

ples from these two groups are calcite bearing, and most likely the exo- 
thermic deflections are due to reactions between CaO and other compo- 
nents. The sixth curve form is only represented by a single sample, a 
strongly wethered boulder clay with extraordinarily high base exchange 

capacity. The DTA-curves of this sample are similar to the other curves 
below 650°C but have an exothermic deflection with two peaks in the 
interval 800—900°C. 

_ The DTA-curves in the three first mentioned groups resemble (with 
the limitations applying to DTA) the “normal” curves for illitic clay 


~ 1Summary of a lecture given to The Swedish Society for Clay Research, Héganas, May 


B10, 1957. 
2 Mineralogical and Geological Institute, University of Copenhagen. 
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minerals. The three other groups are strongly affected by non-clay com- 
ponents at the higher temperatures, but are resembling the illite curves 
at the lower temperatures. There is no distinct relation between the six 
DTA groups and the stratigraphy. 

The X-ray diffraction diagrammes of all the samples show minerals of 
the montmorillonite group (18A, glycerol treated), the illite group (10A) 
and a 7A line which after different treatments of the samples (boiling in 
hydrocloric acid and ammonia solutions and heating to different tem- 
peratures) may originate from both iron rich clay-chlorites and kaolin 
minerals, but one cannot exclude the possibility of the presence of a. 
small amount of clay-vermiculites. A 14A line has not been identified 
with certainty. The diagrammes of a few samples show a blackening 
close to the primary beam, possibly caused by “mixed-layer” clay miner- 
als, but the type of camera used makes further investigation impossible. 
The X-ray diagrammes show a slight variation between the different clay 
mineral groups, but this variation does not follow that, of the six DTA. 
groups or the stratigraphy. It is assumed that the illites are the domi- 
nating clay minerals. All the diagrammes have quarts lines, a few show 
feldspar lines, and naturally the calcite bearing samples have calcite lines. 

Base exchange determinations have been carried out on the calcite 
free clay samples and the exchange capacity is normally around 40—50- 
meqv/100g. There are exceptions, one of which is the above mentioned 
strongly weathered boulder clay, and the investigations are being con- 
tinued. 

Electron micrographs (which have not been taken of all the samples). 
show a marked dominance of flake- and lath-shaped particles with poorly 
defined outlines. The particles are highly differing in sizes. In a boulder 
clay some 10 out of about 10000 particles have shapes partly like halloysite 
tubes and partly like the very narrow laths of alpha sepiolite (or palygor- 
skite). In a sample of the interglacial marine clay lath-shaped particles 
with a length of about 0.5 w form star-shaped aggregates in which the 
60° angle is dominating. Though most of the particles have a very irreg- 
ular outline there are particles with regular contours — distinct hexa- 
gonal outline and the mentioned lath aggregates — which may be indic- 
ative of processes of diagenesis. 

The clay mineralogy of the Quaternary sediments is very complicated, 
as also pointed out by many other clay research workers, and much. 
remains to be studied in this field. 


Litteratur 
Mapsen, V. and Norpmany, V., 1940: Geol. Surv. of Denmark, II series, vol. 58. 


GEOL. FOREN. FORHANDL. BD 79. H. 4. 1957 775 


Aktuella utyecklingslinjer inom hydrogeologien 


Av 
HELGE TuListrém 


Abstract: Without references to the literature this paper is written to give a brief survey 
of the scientific work regarding the occurrence and motions of sub-surface water and the 
methods used to calculate the hydrologic properties of water-bearing materials. The use of 
earth resistivity measurements to solve hydrogeological problems is also mentioned. 


Hydrogeologin ar laran om grundvattnet sarskilt med hansyn till 
dess férekomst i jord och berglager. 

Det rader numera icke nagra meningsskiljaktigheter om grund- 
vattnets ursprung. Aldre teorier om juvenilt och vid bergarts- 
bildningen inneslutet grundvatten betraktas numera endast som kom- 
plement till den allmant vedertagna infiltrationsteorin. Hur stor del av 
nederbérdsvattnet som infiltreras och bildar grundvatten och med vilken 
hastighet detta sker i olika jordarter under skilda vaderleksférhallanden 
har lange varit foremal for studium, varvid lysimetrar av olika konstruk- 
tioner kommit till anvandning. Aven om de givit vardefulla upplysningar 
om vattenbalansen 1 jorden, lider de alla av den svagheten, att de icke 
aterspeglar forhallandena stort 6ver lysimeterns egen ram. Livligt 
intresse har metoden att miarka vatten med radioaktiva isotoper till- 
dragit sig, da det gillt losandet av lokala infiltrationsproblem, och man 
har aven med eleganta karnfysikaliska metoder lyckats folja jordvatt- 
nets vandring nedat genom matning av dess absorption av gamma- 
stralning. Bada metoderna har samma svaghet som lysimetermetoderna 
— att resultaten icke omedelbart kan 6verféras pa regionala forhal- 
landen. 

Papassligt har emellertid radioaktivitetens forandringar studerats i 
regnvattnet efter atombombexplosioner. Sarskilt vid en vitebombs ex- 
plosion bildas stora mangder tritium, och tritiumhaltens tidsfunktion i 
saval nederbord som grundvatten beriknas ge vardefulla bidrag till kun- 
skapen om infiltrationens hastighet. Ett nyligen i USA utfort experiment 
gay svartolkade resultat, men férsdket utférdes i ett bergomrade med 
komplicerade hydrogeologiska férhallanden. 

For att komma tillratta med infiltrationsproblemen har man med 
stérre eller mindre framgang studerat ytvattnets, sjunkvattnets och 
grundvattnets kemiskt lésta 4mnen och i en del fall satt dem i samband 


j 
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med tillforsel av konstgédsel till odlad mark. Inom arida omraden har 
man aven undersékt infiltrationen inom ett och samma nederbérdsom- 
rade genom bestémning av avrinningen vid tva eller flera matstationer 
inom samma vattendrag. Metodiken kan vanligen ej tillampas inom 
humida omraden. 

Studiet av vattenbalansen bedrives med framgang i de lander, 
dar storre forbrukare av grundvatten genom lag dr forpliktade att till 
sitt lands hydrogeologiska institution avge arliga rapporter Over vatten- 
forbrukningen. Samtidigt utfores darvid inom nederbordsomradet obser- 
vationer av nederbord, avrinning och grundvattenytans fluktuationer 
under hinsynstagande till berggrundens och jordarternas geologiska 
byggnad. For studium av saval detta som andra problem ar det viktigt 
att man har tillgang till ett relativt taétt naét av grundvattenobservatio- 
ner. Observationspunkterna maste for att bli entydiga placeras pa 
grundvattendelarna, dir man endast har infiltration och grundvatten- 
avrinning att ta hansyn till. Pa sidorna om grundvattendelarna kompli- 
ceras problemen genom att hainsyn diven maste tagas till i sidled till- och 
avrinnande grundvatten. I flera lander finns goda organisationer for 
denna observationstjanst, och de langa matserier, som dar finns, utg6r 
en synnerligen virdefull grundval for de flesta hydrogeologiska prognoser 
i dessa lander. Samarbete mellan meteorologer, hydrologer och hydrogeo- 
loger ar nédvindigt. Sadan samverkan ar t. ex. organisatoriskt sikrad 
i United States’ Geological Survey. Resultaten av sadana matningar 
publiceras arligen 1 Nederlanderna, dir matningarna pa grund av det 
stora vattenintresset utfores pa frivillighetens vig. 

Studiet av vattenfoérande geologiska formationer och deras k ar t- 
lag gning forsitter framgangsrikt 1 de flesta linder. Hydrogeologen 
ar sirskilt intresserad av jord- och bergarters porositet, vattenavgivande 
formaga och permeabilitet, varvid savil failtmetoder som modellférs6k 
och andra laboratoriemetoder kommer till anvandning. Att askadliggéra 
hydrogeologiska forhallanden pa kartor utan att kartbilden blir éver- 
belastad har visat sig synnerligen svart. Association Internationale 
D’Hydrologie har emellertid 1957 i Toronto som férsta punkt pa dag- 
ordningen behandlat metoder, som anvindas vid framstaéllningen av 
hydrogeologiska kartor éver upptradande, kvantitet av och kvalitet hos 
grundvatten. Vid inférande av for manga detaljer pa kartorna gar naim- 
ligen 6versikten forlorad och kartorna blir statiska, medan grundvatt- 
nets dynamiska och fordnderliga karaktar icke kommer fram. 

Porositetsstudier ir aktuella vid planeringen av grundvattenverk, 
eftersom porositeten dr bestémmande fér jordartens eller berggrundens 
vattenforing. Fran bestimning pa borrningsprover i laboratoriet av 
struktur (dvs. det satt pa vilket partiklarna i jord- eller berglager ar 
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lagrade i férhallande till varandra), sorteringsgrad, partiklarnas form- 
typer samt de omvandlingar, avlagringen varit utsatt for sedan den 
bildades (kemiska utlésningar eller avsittningar, mekaniska rubbningar 
etc.), har man i de flesta lander bérjat dverga till att anvanda geofysiska 
mitmetoder i faltet (se nedan) med stor framgang. 

Den vattenavgivande formagan (effektiva porositeten) ar nara for- 
knippad med porositeten och foremal for livligt studium, som framférallt 
inriktar sig pa att fa fram férbattrade faltmetoder for bestaimning av 
den adsorptionsfria porvolymen. 

Permeabiliteten i jord- och berglager varierar inom vida grinser med 
porositeten och ar beroende av friktionen mellan grundvattnet och hal- 
rumsvaggarna samt av vattnets viskositet. Bestémningen av permeabi- 
liteten har betydelse icke blott vid anskaffning av vatten utan aven vid 
tatning for vatten, t. ex. vid anskaffning av jordmaterial for kraftver- 
kens och invallningarnas jorddammar. 

Aven betraffande permeabiliteten nedligges stort arbete pa att fa 
fram praktiskt anvandbara metoder, varvid man foljt olika linjer. 

Bland laboratoriemetoderna kan man skilja pa direkta matmetoder i 
permeametrar i flera utforanden, 1 vilka genomrinningshastigheten be- 
staimmes vid konstant eller variabel fallhéjd pa vattnet. Aven indirekta 
metoder grundade pa bestémningen av jordarternas mekaniska samman- 

- sittning dr mycket 1 bruk. 

I detta sammanhang ma papekas, att alla laboratoriemetoder grun- 
dar sig pa bestaémning i relativt sma prover och salunda ar mycket, bero- 
ende ay sjalva provtagningstekniken. For losning av begriinsade problem 
eller for angivande ay storleksordningen av permeabiliteten har meto- 
derna dock sitt varde. Manga forskare har sokt faststalla i vad man olika 
fysiska och mekaniska parametrar 6var inflytande pa permeabiliteten, 
men resultaten divergera ganska avsevart. Bestémningar av permeabili- 

_teten grundade pa bestaémning av den geometriska fordelningen i tre 
dimensioner av porutrymmen med definierad form star fundamentalt 
éver metoder grundade pa kornstorleksférdelning eller forhallandet 
-mellan kornstorlek och porositetsbestaémningar. 

Aven sekundira geologiska processer har en markant effekt pa de _ 

_vattenférande lagrens permeabilitet. Mekaniska rubbningar, som ger 

_ anledning till veckning eller forkastning eller ras och skred kan Oka eller 
minska permeabiliteten beroenda av de berérda lagrens litologiska 
‘byggnad. Exempelvis kan en hég sprickfrekvens 6ka genomslapplig- 
heten i berggrunden, men férkastningarna kan diven ge upphov till 
-relativt impermeabla barriarer av leriga skélar. Genetiskt-geologiska 
undersékningar ar dirfor av stérsta betydelse som komplement till 
lJaboratorieundersokningarna. 
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Faltmetodiken har nyligen varit foremal for den stérsta uppmarksam- 
het. Salunda agnades huvuddelen av den internationella hydrologiska 
kongressen 1956 i Dijon at Darcys lag. Saval den matematiska behand- 
lingen som den praktiska faltmetodiken diskuterades och finns samman- 
stalld i kongresslitteraturen. 

Falthastighetsmetoder med fargamnen eller salter, de senare kemiskt 
eller elektrolytiskt féljda, har sedan linge anvants med stérre eller mindre 
framgang. De synes nu bli utslagna av metoder, vari radioaktiva isotoper 
kommer till anvindning. Metodiken har dryftats pa Torontokongressen 
1957. . 

Provpumpningsmetodiken fér bestémning av permeabiliteten ar ty- 
varr dyrbar och kan endast komma till anvandning vid anlaggande av 
grundvattenverk for stérre samhillen och industrier. Saval grundvatten- 
avsinknings- som aterhiimtningsmetoder finns, och den férra gruppen 
kan utforas som jamvikts- resp. icke-jamviktsmatning. Gemensamt for 
provpumpningsmetoderna ar, att de utfores som pumpfoérsék med obser- 
vation av grundvattenytors forandringar, varvid olika matematiska 
formler, utraknade for idealférhallanden, kommer till anvandning. Ett 
numeriskt uttryck for genomslappligheten i en bergart har sitt stora virde 
for den aktuella vattentaékten men ger vanligen inga upplysningar om 
de olika parametrar, som inneslutas i genomslipplighetstalet, vilket vid 
pumpforsok alltid innebar ett medelvarde for den ifragavarande vat- 
tenforande formationen. Hydrogeologen ndéjer sig ej med rent numeriska 
data utan forséker fa grepp om de heterogeniteter, som utmarker varje 
vattenforande lager och som maste relateras till geologiska processer. 
Darigenom att han kan se olika formationers vattenforing som en féljd 
av en geologisk utveckling, kan han limna direktiv for fortsatt utnytt- 
jande av grundvattentillgangarna resp. ge en varning, nar de tagas for 
mycket i ansprak. 

Med direkt sikte pa lésningen av vattenférsérjningsproblem anvandes 
geofysiska metoder allt mera fér lokalisering av geologiska strukturer 
gynnsamma fér grundvattenanskaffningen. 

Gravimetri kommer till anvandning vid avgrinsningen av 
kristallina massiv, saltstrukturer och andra bergartskroppar gentemot 
medier med hégre resp. ligre téthet. Gravimetriska metoder har med 
framgang anvints for undvikande av salthaltigt grundvatten bl. a. i 
Tyskland, dar salthorstarnas antal ar stort. 

Reflexionsseismik har frimst betydelse for klarliggandet av 
tektoniska sammanhang i stort, medanrefraktionsseismiken 
kommer till anvandning vid bestimning av grundvattenytans lige, for 


mitning av vattenforande avlagringars maktighet och fasta avlagringars 
vittringsskikt. 
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Ekolodmetodiken har prévats men hittills med ringa fram- 
gang. I sin nuvarande utformning har den alltfér ringa genomtrang- 
ningsférmaga i jordlager med fast konsistens. Dessutom maste den tills 
vidare inskrinkas till vattentackta omraden. 

Magnetiska metoder anvindes med férdel inom hydrogeologin 
for lokalisering av vissa eruptiv, stérre férkastningar samt i vissa fall 
for bestémning av berggrundsytans konfiguration. 

Bland de elektriska metoderna har elektromagnetiska meto- 
der tillimpats pa grundvattenforekomster i arida omraden. Ett mycket 
stort antal problem kan lésas pa geoelektrisk vag. Dock maste man fran 
bérjan ha ett begrepp om den mdjliga geologiska uppbyggnaden for att 
ratt tolka diagrammen, ty de numeriska vardena satisfierar ofta flera 
olika uppbyggnadssitt. De flesta metoderna grundar sig pa mot- 
standsmatning med lagfrekvent vaxelstrém eller likstrém. 

De geologiska och hydrogeologiska problem, som kan lésas med 
_ geoelektriskt forfarande, ar bl. a. 

1. Bestémning av djup, maktighet och utbredning av vattenforande 
eller icke vattenforande avlagringar inom vissa granser. 

2. Bestiémning av strykning och stupning hos en eller flera under 
varandra liggande grundvattenhorisonter. 

3. Lokalisering av syn- och antiklinaler eller gamla dalstrak och 
andra for grundvattenanskaffningen morfologiskt viktiga former, 
som sedermera blivit tackta av yngre avlagringar, aévensom be- 
stimning av berggrundsytans konfiguration. 

4, Kartering av ett eller flera grundvattenforande lager for bestiim- 
ning av deras tillflodes- och regenerationsomraden. 

5. Bestaémning av sadana omradens storlek, inom vilka ytligt liggan- 
de, for vatten ogenomslappliga avlagringar skyddar en vattentakt 
mot férorening. 

6. Lokalisering av vattenforande krosszoner eller forkastningar 
samt stérre sprickor. 

7. Uppskattning av berg- och jordarters porositet och hur denna 
féréndras inom ett grundvattenomrade. 

8. Bestaémning av gransen mellan sétt och salt grundvatten i kust- 
omraden och i narheten av salthorstar eller andra saltvatten- 
forande avlagringar. 

9. Féljande av utsétningsprocessens gang i ur havet invallat om- 
rade samt lésande av féroreningsproblem med hjalp av elektro- 
lyter. ; 

10. Uppsdkande av den gynnsammaste platsen for vattentakter inom 
ett grundvattenomrade och angivande av det erforderliga borr- 


- djupet. 
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De elektriska metodernas anvandbarhet maste pa grund av de all- 
manna geologiska forutsattningarna bedémas fran fall till fall efter- 
som vissa lagerféljder starkt begrinsar eller omdjliggér en entydig 
tolkning av diagrammen. 

Radioaktiva metoder har slutligen, forutom for lokalisermg 
av radioaktiva mineral, kunnat utnyttjas for sparande av forkastningar 
genom emanationsmiatningar i jordluften. Provtagningstekniken ar kom- 
plicerad och metoden torde sakna stérre betydelse i Sverige, atminstone 
inom omraden, dar berggrunden ar relativt rikigt blottad. 

Hydrogeologiens utveckling ar salunda beroende av utvecklingen inom 
fysik, kemi och teknik men frimst av geologernas egen vilja och formaga 
att utnyttja andra vetenskapers landvinningar for studiet av det vikti- 
gaste av alla mineral pa var jord — vattnet. Med nuvarande starkt 
specialiserade utveckling torde samarbete mellan foretradare for olika 
vetenskaper snabbast leda till nya landvinningar inom hydrogeologien. 
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Plastic Casts in the Examination of Glacial Striation 


By 


HaraLp SVENSSON 


Reconstruction of ice-movements can be based on orientation ele- 
ments (JOHNSSON 1956) of various kinds. Starting from erosion traces of 
moving ice in outcropping rocks, on the basis of his investigations and 
earlier known facts, Ljungner built up the so-called “hallanalys’!, which 
is principally centered on glacial striation. 

In the author’s opinion interpretations and discussions of glacial striae 
appear to suffer from the defect that there is an all too great dependence 
of the observer’s own judgement. Photography can certainly confirm 
the method of proof and increase objectivity as regards coarse details. 
But an uncontestable visual interpretation of a complex striation picture 


can only seldom be achieved by this method. The author has tried to 
- find a method for reliable reproduction of glacial slide traces in outcrop- 


ping rocks and will here give an account of a method of approach which 
appears to give acceptable results for certain rocks. 

Briefly expressed, the method means that a cast is taken of a desired 
section of rock, in such a way that a life size copy of the micro relief of 
the rock surface is obtained. 

Various kinds of plastic materials have been tested both solid (Plasti- 
form) and liquid (Soredur) types. The first type which gives fine results 
in fossil casting at the Department of Geology in Lund, has the advan- 
tage, because of its consistency on application to the rock surface, that 


- there is less dependence on the slope of the rock. Plastiform, on the other 


hand, calls for thorough working to get it to penetrate and fill out the 
smallest microscopic depressions in the rock surface, in which, moreover, 


_ air may be trapped with the result that the reproduction is not identical. 


—soO™ 


— ee 


A further disadvantage is that heating is required to cause polymeriza- 
tion. The hardening process cannot therefore take place in situ. 

Liquid plastic material can more easily expel the air in cavities and 
fill them but is at the same time harder to contain. It is, however, possi- 
ble to reduce this drawback to a certain extent by choosing plastic ma- 

1 Unfortunately, Ljungner was not able to publish his procedure in its full form. It is 


briefly mentioned in papers of 1930 and 1949. Gaxssine (1953), Marrsson (1954), JoHns- 
son (1956) and MarKGReEn (1956) refer to Ljungner and his procedure. 
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Fig. 1. Photograph of a plastic copy from limestone. The plastic copy was placed in the 
negative holder of a photographic enlarger and illuminated. Magnification x 2. 


terial of suitable viscosity. With plastilin, for example, it is even possible 
to limit a small area on a sloping rock of which a cast is to be taken!. 

An important advantage with liquid material of the Soredur type? is 
that polymerisation can be induced in situ with the aid of a suitable cata- 
lyst and accelerator. Hardening of the plastic takes place more rapidly 
at high temperatures. The temperature should, if possible, not fall below 
12—15 C°. 

Soredur H 70 with the addition of 4 % catalystpaste and 0.2 °% cobalt- 
naphtenate as accelerator has given good casts. In order that the plastic 
copies can more easily be detached, the rock surfaces are treated before 
plastic casting with a solution of lecitine in toluene which is painted on 
the rock forming a thin film. 

Fine grained rocks, such as those which are formed by quartzite, 
crystalline limestone and certain shales, have proved especially sutiable 


for casting. It is also just on such rocks that the glacial polish is generally 
best preserved. 


* Plastic casts in plastillin moulds are used by dr. Gunnar Rasmusson at the Depart- 


ment of Geography in Lund for the study of fine corrosion patterns in limestone rocks. 
* Chemically it consists of polyesters. 
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Fig. 2. Microphotograph of detail from plastic copy. Magnification x 6. 


The casts obtained with Soredur are transparent, a quality which has 
proved particularly valuable in examination. Any accurate examination 
of a glacial rock surface as to striation is strictly dependent on light con- 
ditions. As can esily be seen, there is complete dependence on the light 
reflected from the rock surfaces. It is true that the reflection properties 
of the rock surfaces can be temporarily heightened by spraying with 
water, but the light intensity can only be influenced in special cases, and 
to a lesser degree (e. g. by means of a mirror). The casting process de- 
scribed above yields a copy on which the striae can be examined with 
the help of light passing through, and illumination can thus easily be 
regulated to the right degree of intensity and angle of incidence. 

During examination of casts in through-light, it has been possible to 
register extremely thin and weak striation which could not have been 
perceived in the rock surface with reflected light. This is due to the fact 
that even such negligible but clearly defined unevenness in the material 
fine striae gives rise to, can by refraction be made visible to the observer 


(figs. 1 and 2). 
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In through-light it is also easier to investigate the cancelling effect of 
crossing striae and thus establish their relative age. 

It has also been possible during examination of plastic casts in through- 
light to study how particles are broken away from the rock surface and 
to follow the crushing of small rockfragments (see fig. 2). 

It has proved possible in serveral cases to determine the direction of 
ice movements from individual striae (<1 mm wide) from the fact that 
the striae show microscopic friction fractures at the root. This is well 
brought out, if the copy is observed against the light source, especially 
with simultaneous magnification. _ 

It seems that the want of glacial-historical documentary evidence as 
basis for discussion and weight for argument can be supplied by this 
simple casting procedure. At the same time exchange of opinion is libera- 
ted from its strong dependence on locality. 
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Synpunkter pa mellersta Norrlands urbergsstratigrafi 
Av 


Per H. LunpEGARDH 


Abstract: Aspects of the Archean of Part of the Northern 
Swedish East Coast 


The writer reports finds of a grey granitic gneiss containing several angular 
fragments of pure though strongly recrystallized quartzite in the migmatitic 
sedimentary gneisses at the Stornorrfors power station between Vannis and 
Umea, in the south-eastern part of the Vesterbotten county, Northern 
Sweden, and at Pouru near Ruovesi to the north of the Tampere (Tammer- 
fors) schist belt in Central Finland (Figs 1—2). At Stornorrfors the fragments 
measure 2—20 cm in length and are locally accompanied by pieces of stratified 
arenite. At Pouru the length of the fragments ranges from 1 to 15 cm. 

Both rocks seem to belong to the same geological period, in Finland de- 
nominated as the Bothnian, a term once introduced by J. J. SEDERHOLM 
_ (1893), in Sweden mostly classed as the early Svionian, or the early Sveco- 

fennian. (Compare N. H. Magnusson, 1949, and 8S. Gavetin, 1955). In 
modern Finnish terminology, the Bothnian has been included in the 
Svecofennian. (See A. Stmonen, 1953.) 

Recently, G. Kaursky (1957) has re-interpreted the supracrustal complex 
of the Skellefte field in Northern Vesterbotten and has been able to divide 
this into two different series, viz. the early Maurliden series and the late 
Elvaberg series. Kautsky considers the latter to be younger than the prim- 
orogenic granite of Vesterbotten. According to Macnusson (1957) it would 
seem probable that the migmatitic sedimentary gneiss of Southern Vester- 
botten belongs to the Elvaberg series. 

Now it seems probable, too, that the fragment-bearing gneiss at Stornorr- 
fors, as well as a garnet-bearing meta-arkose near Lycksele, N.W. of Stor- 
norrfors, form part of the northern marginal zone of the Herné series — 
a flat-lying folded complex of mainly sedimentary rocks which occupy the 
bulk of the Vesternorrland county between Helsingland in the south and 
Vesterbotten in the north. In Northernmost Helsingland, the southern 
marginal rocks of the Herné series, inter alia quartzites, have locally been 
brecciated by primorogenic granite. If this granite really corresponds to the 
primorogenic granite of Vesterbotten, the gneiss at Stornorrfors cannot be 
included in the Elvaberg series but has to be considered as an older rock. 

As a matter of fact, however, the petrographic characters of most part 
of the primorogenic granite of Helsingland, as well as the composition of 
the gabbro associated with this granite (a titaniferous ore-bearing hyperitic 
rock; see P. H. LunpecArpu, 1957), speak in favour of a younger age of 
the granite. Neither the mentioned primorogenic granite nor the serorogenic, 
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Fig. 1. Kvartsitfragment i granitisk gnejs. Reservintaget, Stornorrfors kraftstation 
mellan Vannaés och Umea. 
Quartzite fragment in granitic gneiss. Stornorrfors power station between Vanndis and Umea, 
in Northern Sweden. 


still younger Herné and Revsund granites should in such a case belong to 
the Svionian, or Svecofennian, cycle but to a younger cycle beginning with 
the formation of the Elvaberg and Hern series. I should like to denominate 
this cycle as the Bothnian. 


I juli 1951 inledde férf. pa uppdrag av Kungl. Vattenfallsstyrelsen 
de berggrundsgeologiska forundersékningarna for Stornorrforsens kraft- 
station nara Umeilvens utlopp, mellan Vannais och Umea. Berggrun- 
den utgéres hiir av gra sedimentadergnejs, gra granitisk gnejs samt en 
gra, medelkornig, Hairnégranitlik varietet av den serorogena Revsunds- 
graniten. Sedimentadergnejsen ar strakvis nagot grafithaltig och visar 
ofta en litt kisimpregnation. Granat ar daremot sillsynt. 

Mellan den granitiska gnejsen — ett hégmetamorft sedimentderivat, 
och Revsundsgraniten rader ett intimt samband. Redan i de fér son- 
deringsiindamal utsatta och borrade diamanthalen men framfor allt i 
den smaningom framvixande, 4 km langa avloppstunneln med den im- 
ponerande arean av nara 400 kvm har man kunnat iakttaga kontinuerli- 


Bd 79. H. 4] syYNPUNKTER PA MELL. NORRL. URBERGSSTRATIGRAFI 787 


Fig. 2. Kvartsitfragment i granitisk gnejs. Pouru nara Ruovesi, norr om Tammerfors- 
faltet. 
Quartzite fragment in granitic gneiss. Pouru near Ruovesi, to the north of the Tampere 
schist belt, in Central Finland. 


ga Overgangar fran granitisk gnejs till medelkornig serorogen granit. 
Dock finner man ocksa exempel pa skarpa kontakter mellan de bada 
bergarterna. Revsundsgraniten skiar lokalt till och med 6ver gnejsens 
strukturplan, varigenom det star klart, att den atminstone till nagon 
del kristalliserat ur mobil silikatfas. Migmatitepokens sista produkt — 
traktens gravita, stundom turmalinforande pegmatit, upptrider dock, 
till skillnad fran graniten, stidse distinkt avgrinsad fran sin petrogra- 
fiska omgivning och bar sdlunda helt intrusionens prigel, i den man 
bergarten icke kan ha kristalliserat ur intergranulara diffundat in 1 
sprickor, vilka successivt vidgat sig. 

Gnejsen vid Umedlvens nedre lopp intager stratigrafiskt sett en oklar 
position i forhallande till savail Harnéseriens maktiga sedimentkomplex 
i sdder som Skelleftefaltets eogeosynklinalbildningar i norr. Tidigare 
ha bade Harné- och Skellefteserierna hanforts till den aldre delen av 
den svioniska, eller svekofenniska, cykeln (N. H. Macnusson 1949, 
S. Gavetin 1955). Men efter G. Kaursxys (1957) uppseendevackande 
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och mycket betydelsefulla tudelning av Skelleftefaltets suprakrustal- 
komplex i en iildre Maurlidenserie och en yngre Elvabergsserie, atskilda 
av den primorogena Jérngraniten, blir den stratigrafiska placeringen 
av de hégmetamorfa sedimenten i sddra Vasterbotten en svar upp- 
gift, sirskilt med hansyn till att G. Kaursky med Elvabergsserien 
inférlivar Vargforsformationen, samtidigt som han betraktar serien 1 
dess helhet som aldre 4n migmatitiseringen och Revsundsgranitbild- 
ningen. 

Utgaende fran G. Kautskys rén antyder Magnusson i tredje upp- 
lagan av Sveriges geologi (Magnusson 1957, s. 49), att sedimentader- 
gnejserna i sédra Vasterbotten, och bland dem salunda aven bergarterna 
vid Stornorrforsen, skulle hora till den yngre suprakrustalserien. Da 
ett dylikt antagande synes leda till en yngre alder aven for Harnéserien 
(op. cit., s. 73). ar det angeliget, att man sdker spara upp sadana berg- 
arter i sodra Vasterbottens adergnejskomplex, vilka kunna ge ledtradar 
for en bedémning av dennas stratigrafi och alderstallning. 

Vid de fortlépande geologiska inspektionerna av Stornorrforsbygget: 
kom smaningom vistligaste delen av Klabberget sédder om Brannland 
—Stornorrforsbyggets maskinstationslige, att limna ett viktigt bidrag i 
sagda hinseende. Vattnet fran tilloppskanalen skall hair av ladformade 
bergpelare delas upp pa de olika turbinintagen (tre for omedelbart 
bruk, ett 1 reserv). Sarskilt 1 det nordligaste intaget (reservintaget) 
forekomma atskilliga rena, oregelbundet formade kvartsitfragment i en 
starkt forgrovad, granitisk gnejs med grova mikroklinporfyroblaster 
(fig. 1). Fragmenten ha i samband med regionala omkristallisationer 
erhallit ett grovt gry. Deras langd varierar mellan 2 och 20 cm. 

En av kraftstationens tuber passerar ocksi genom den fragment- 
forande granitgnejsen. Frekvensen av rena kvartsitfragment ar har 
ainnu stérre in vid reservintaget. Dessutom ha bitar av skiktad, mindre 
kraftigt omkristalliserad arenit iakttagits. 

Som starkt betonats av 8. GAVELIN (1955), aro kvartsiter, och sarskilt. 
da rena sadana, ovanliga i Vasterbotten. Den kvartsitdominerade frag- 
mentgnejsen i Klabbergets vistligaste del framstar i betraktande hiray 
som en anmarkningsvird foreteelse. Man far ocksa ga sa langt som till 
mellersta Finland for att i likartad-och av allt att déma likaldrig miljé. 
finna en bergart av samma karaktiir. 

Tammersforsfiltets bottniska varvskiffrar gransa i séder och norr 
mot zoner av hégmetamorfa sediment. Nira nordinden av Niasijirvi, 
vid Pouru ej langt fran Ruovesi kyrkby, patriiffade férf. vid en exkur- 
sion ar 1955 i den hégmetamorfa, av prim- och serorogena graniter 
genomslagna, norra sedimentkomplexen en med Klabbergets fragment- 
forande granitgnejs identisk bergart (fig. 2). Kvartsitfragmenten aro: 
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aven har rena och starkt forgrovade. Liingden varierar mellan 1 och 
15 em. Icke heller i denna region ar kvartsitens moderklyft kand. 
De fortsatta berggrundsstudier, som forf. genom Kungl. Vattenfalls- 
styrelsens forsorg fatt utféra i samband med kraftstationsbyggen 
lings Umeilven, ha dock i nagon man fort de sydvisterbottniska 
kvartsitfragmentens gata narmare sin lésning. Intill Tuggenforsen, ett 
par mil nerstréms Lycksele, i en ytligt sett ganska ren och normal 
Revsundgranit, har genom diamantborrningar avsléjats en flackt lig- 
gande horisont av rédlatt, starkt granitiserad, granatforande arkos. 
Denna bergart dverensstimmer petrografiskt sett i alla hinseenden 
med en granatrik metaarkos i nordéstra Halsingland, vilken senare 
under avtagande omvandlingsgrad gar 6ver i delvis kvartsdominanta 
areniter ofta kannetecknade av vilbevarad graded bedding (jfr P. H. 
LunpEGARDH, 1957). Ifragavarande sediment markera Hirnéseriens 
grans mot sdder. De uppmarksammades foérst under en exkursion 
foretagen ar 1945 av N. H. Magnusson, E. Grip och E. Dahlstrom. 
Nyare undersékningar, foretagna av férf. i samband med den av honom 
ledda, regionala karteringen av berggrunden i Gavleborgs lan, ha visat, 
att areniterna genomslas avy den primorogena graniten i norra Hilsing- 
land och sédra Medelpad. 
Det synes icke orimligt om man antager, att Harnéseriens miaktiga 
men i stort sett ganska flackt liggande sedimentkomplex icke blott 
i sdder utan fven i norr grinsar mot likaldriga, kvartsit-arkosforande 
sedimentbergartszoner. Ett sadant antagande leder dock i alders- 
hanseende till ett aterforande av sédra Vasterbottens hégmetamorfa 
sediment till tiden fore de primorogena graniternas bildning, om man 
nu verkligen far jimstialla de primorogena graniterna 1 Halsingland 
och Medelpad med dem i Vasterbotten, vilka senare inordnats 1 samma 
grupp som Milardalens och Bergslagens urgraniter. Det finns om- 
_ stindigheter, som tala mot en sadan parallellisering, bl. a. titanrike- 
-domen i Halsinglands till primorogengraniten knutna gabbro och den 
| petrografiska utbildningen av stora delar av primorogengraniten sjalv 
i nimnda landskap (jfr P. H. LunpecArpu, 1957). Man skulle faktiskt 
vilja dterknyta till J. J. Sepernoims vilkiinda och av honom in 1 
det sista (SEDERHOLM, 1932) forfaktade Aldersindelning av sddra och 
mellersta Finlands urberg, innebarande att de bottniska sedimenten 
betraktas som yngre an de finska urgraniterna. Och detta trots att 
SrDERHOLMs indelning i senare tid blivit bestridd av finska berggrunds- 
geologer (jfr A. Stmonen, 1953). 
Ett dylikt stiallningstagande skulle naturligtvis icke kunna undga att 
paverka Revsunds- och Harnégraniternas stratigrafiska stillning. Det 
skulle bli nédvindigt att bryta ut bade dessa bergarter och Hiarno- 
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serien med dess genomsittande primorogengranit ur den svioniska, 
eller svekofenniska, cykeln och placera dem lingre upp i aldersschemat, 
forslagsvis i en bottnisk cykel. 
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Unit cell of mosandrite. johnstrupite and rinkite 


by 


Tu. G. SAHAMA AND Kart HytONEN 


(Institute of Geology, University of Helsingfors, Finland) 


The minerals mosandrite and jonstrupite, the type localities of which 
are the syenite pegmatites of Laven and Barkevik, respectively, in 
the Oslo region in Norway, represent complicated water- and fluorine- 
bearing Ti-Zr-silicates of calcium, sodium and the rare earths. These 
minerals have been investigated by Br6acER (1890) who gave chemical 
analyses, some optical data and measurements of the crystal form. 
According to him, both minerals are monoclinic and johnstrupite has 
the axial ratio a: b:c = 1,6229:1:1,3594 and 8 = 86° 56’. The 
crystals are elongated prisms. The axis of the prism zone was taken as 

- the c-axis. BROGGER compared the chemical compositions of mosandrite 
and johnstrupite with that of the epidote family and regarded both 
minerals as orthosilicates. 

Much later, GossNeR and Kraus (1934) made an X-ray study of 
mosandrite using rotation photographs. They also regarded the mineral 
as monoclinic and gave the following lengths for the axes of the unit 
cell: a, = 18,37 A; b, = 5,63 A; c, = 7,42 A with an axial ratioa: b:c¢ 
= 3,263: 1:1,318. These authors did not measure the interaxial angle 
B but accepted the value given by Bréccrr. Gossner and Kraus 
recalculated Brécerr’s analyses and arrived also at the result that 
mosandrite and johnstrupite are to be grouped among the orthosilicates. 
Because the crystal structures of the two minerals have never been 
studied, this view has simply been adopted in current systematic classi- 
fications of silicate minerals. 

The authors of this paper became interested in mosandrite and 

johnstrupite through the discovery of the mineral gétzenite from 
Belgian Congo (Sanama and Hyténen, 1957). Gotzenite shows certain 
relationships both with the mosandrite group and, less closely, with the 
“wollastonite- pectolite family. For this reason, a re-examination of the 
‘unit cell data for mosandrite and johnstrupite was made and the ana- 
lyses given by Broccrr were recalculated according to present-day 
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a 


WOLLASTONITE 


MOSANDRITE 


JOHNSTRUPITE 


RINKITE 


GOTZENITE 


20° 30° 40° 50° 60° 


26 for copper radiation 


Fig. 1. Comparison of the powder patterns of wollastonite, pectolite, mosandrite, john- 
strupite, rinkite and gétzenite. 
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crystal chemical principles. For this purpose, the authors were fortunate 
enough of having available BR6aGxER’s original material from Laven and 
Barkevik that has been stored at the Swedish Museum of Natural 
History in Stockholm. For comparison, some new data for rinkite from 
Kangerdluarssuk will also be given. 

For determining the unit cell dimensions of mosandrite, johnstrupite 
and rinkite, rotation and Weissenberg photographs about all three 
crystallographic axes were taken of crystals No. 531 075 (mosandrite), 
No. 531 016 (johnstrupite) and No. 94: 0075 (rinkite). 

For better comparison of the unit cell of mosandrite with that of 
wollastonite, pectolite and gétzenite, the crystallographic axes for 
mosandrite were choosed in a way that differs from the setting used by 
Bréccer. His c- and b-axes were interchanged. According to this new 
notation, the axis of the most pronounced prism zone of the mosandrite 
crystals was taken as the b-axis. Optical tests showed that this b-axis is 
sub-parallel to the a-axis of the optical indicatrix and, accordingly, 
corresponds to BROGGER’s crystallographic c-axis. The new setting was 
applied also to johnstrupite and rinkite. 

For the interaxial angles of the reciprocal cell of mosandrite, the 
following values were measured from the zero layer Weissenberg photo- 


Fapos: a* = 89,6" + 0.3. 6* = 88,9° + 0,a°;. y* = 79,1° +. 0,4°, The 
mee? t¢ 


results obtained for the direct cell dimensions are summarized in table 1. 
The values listed in that table yield for the unit cell volume 759 A*. The 
b-axis rotation photograph shows a strongly pronounced sub-cell with 
b, = 3,72 A. The axial lengths are virtually identical with those pre- 
viously reported by GossnerR and Kraus (op. cit.). The deviation of the 
interaxial angles # and y from 90° is clear and the value for y that 


‘corresponds to Bréccrr’s f was found to be larger. Accordingly, the 


mineral is triclinic and pseudo-monoclinic. 

For johnstrupite and rinkite, the lengths of the unit cell axes and the 
values for the interaxial angles of the reciprocal cell were found to be 
virtually identical with those for mosandrite. The values obtained for 
rinkite are listed in table 1. Also for johnstrupite and rinkite the b-axis 
rotation photograph shows strongly pronounced sub-cell with b,/2. 
Accordingly, like mosandrite, johnstrupite and rinkite are triclinic and 
pseudo-monoclinic. 

The unit cell dimensions of mosandrite, johnstrupite and rinkite 
being virtually identical, the cell volume of mosandrite was used in 
calculating the unit cell contents for all three minerals. The result of © 
the calculation is summarized in table 2. Because the accurate compo- 
sitions of the rare earth oxides is not known, the result of the calcula- 
tion must be considered only approximate. The following figures were 
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Table 1 


Compilation of unit cell data for wollastonite, pectolite, gotzenite, mosandrit2, jonstrupite 
and rinkite. 


Mosandrite and 


Rinkite 


This paper 


2 


18,51 + 0,1 
7,45 + 0,03 
5,64 + 0,03 

90° 
91° 


Wollastonite Pectolite Gotzenite Johnstrupite 

Warren and Buerger Sahama and ; 

Biscoe (1931) (1956) | Hytonen(1957)|  TDi® Paper 
Qo 7,88 7,99 10,93 18.454 0,06 
by* 4,20 7,04 7,32 7,44 + 0,03 
Co 7,03 7,02 5.74 5,63 + 0,02 
a 90° 90°31’ O0iae 
B 95°16" Chile a0- 
y 103°25’ 102°28” 100,9’ 


* Strongly pronounced sub-cell with b,/2. 


101° 


used for the molecular weights of the rare earth oxides: CeO, 172,13; 
Ce(La,Di),0, 327; Y,O, 241. 


Table 2 


Calculated unit cell contents of mosandrite, johnstrupite and rinkite. 


ec ry 


eee 


CUSCIp Ye JaL Sac ACY Vi fe pe 


ee 


@ 0G) 6 6 40) ue 9 vile 


Cli eC ECC) Ce Very 


eC ay 


ee ee? 


SH Le MO RVECee ene 


Mosandrite* 


Johnstrupite** Rinkite*** 
The: 7,03 
1,44 1,07 
0.35 0,83 
0,45 — 
0,10 0,03 
0,61 = 
0,05 
0,07 
1.18 2,24 
0,14 
7,53 6,42 
ean 4,32 
0,04 —_ 

28,26 24,42 
2,38 6,66 
4,78 4,13 


a 
2B 


Chemical analysis from BréaeEr (op. cit., p. 81). 
*** Sp. gr. and chemical analysis (by Chr. Christensen) from Boaarp (1953, p. 221). 


Sp. gr. and chemical analysis from Broaasr (op. cit., p. 80). 
Sp. gr. = 3,305 (pyenometric redetermination of the original analyzed material). 
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The figures presented in table 2 approximate to the following net 
formulas: 

Mosandrite (Ca, Ce, Na)g(Ti, Zr)2Si7032H12F1.2- 

Johnstrupite (Ca, Na, Ce)12(Ti, Mg, Al, Zr)3Si7031H2F 4-5 + 

Rinkite (Ca, Na, Ce)12(Ti, Zr)2Si7031H6F4. 
Structural interpretation of these net formulas must await crystal 
structure determinations. New chemical analyses are highly desirable. 

Powder patterns of mosandrite, johnstrupite and rinkite, recorded 
with the Philips Norelco diffractometer, are reproduced in table 3 and 
fag, 1; 

In conclusion, the following statements may be made: 

A. The minerals of the mosandrite group (mosandrite-johnstrupite- 
rinkite) show triclinic unit cells virtually identical with each others. 


Table 3 
Powder pattern* of mosandrite, johnstrupite and rinkite. Filtered copper radiation. Silicon 
standard. 
Mosandrite Johnstrupite | Rinkite 


Swedish Museum of Natural History number 


53 1305 53 10 22 94:00 75 
[** d [** d [** d 
15 3,561 15 3,599 10 5,23 
10 3,248 60 3,105 10 4,30 
100 3,053 100 3,067 15 4,17 
15 2,931 45 2,950 10 3,846 
10 2,778 25 2,823 25 3,581 
20 2,687 20 2,725 100 3,071 
7 2,611 15 2,585 40 2,945 
10 2,296 a3) 2,019 40 2,798 
15 2,010 10 1,856 70 2,702 
10 1,849 10 2,620 
20 2,577 
10 2,414 
5 2,390 
15 2,306 
15 2138 
5 2,114 
25 2,024 
15 2,011 
30 1,853 
20 1,817 
10 ete 
25 1,682 
10 1,531 


* Neglecting a few very weak lines. 
** Arbitrary scale. 
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The differences in chemical composition between the three minerals 
need verification. In powder pattern, rinkite clearly differs from mos- 
andrite and johnstrupite and is to be regarded as a separate species. 
The slight differences in powder pattern between mosandrite and 
johnstrupite make it probable that both minerals are varieties of the 
same species. 

B. The formal relationship between the unit cells of the mosandrite 
group and of the wollastonite-pectolite family is revealed by the length 
of the b-axis, by the interaxial angles, especially.a and y, and by the 
pronounced sub-cell with b,/2. Whether the relationship is just accidental 
or based on crystal structural similarities, is not known. 

C. Though related with the mosandrite group and with the wollasto- 
nite-pectolite family, gétzenite occupies a separate position. 

The authors are greatly indebted to Professor Frans E. Wickman, of 
the Swedish Museum of Natural History, Stockholm, for placing the 
specimens of mosandrite, johnstrupite and rinkite at their disposal and 
for constructive criticism of the manuscript. 
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Kemisk denudation i fjillregionen 
Av 


O. ARRHENIUS 


Abstract: The soils along the projected high-power line from Nea to Enefors, across the 
Swedish-Norwegian boundary at 63° N, have developed by weathering of rocks rich in 
nutrients. One would therefore expect the occurrence of fertile soils. None the less the 
soils are throughout very low in nutrient salts, owing to intense leaching. They are, 
indeed, the poorest of all soils that the author has subjected to solution resistivity measure- 
ments (about 50,000 soil samples from various parts of Sweden). 

This intense leaching is due to a high degree of precipitation, strong action of frost, 
a low humus content and a complete lack of clay fractions in the soils (see Table 7: the 
< 0.002 column). The data obtained are not only interesting from the point of view of 
corrosion. The cultivation of the soils for agricultural and forestal purposes is of course 
also influenced by the low nutrient values. 


Genom omfattande undersdkningar, framfér allt amerikanska, har 
man kunnat faststailla, att en av stalkorrosionens huvudorsaker 4dr 
markviatskans resistivitet (= inverterade vardet av ledningsformagan; 
se Logan 1945). 

Da det blivit alltmer vanligt i vart land att pala med stal och for 
stolpkonstruktioner anvanda fundament avy stal direkt i mark, ha pa 
de senaste 10 dren ett antal resistivitetsundersdkningar kommit till 
utfoérande (ARRHENIUS 1956). 

Da det dessutom visat sig att markens ledningsformaga synes vara 
ett matt pa markens bonitet saval i skog som pa aker, har det synts 
mig vara av intresse att studera de forhallanden i och utom marken, 
som fororsaka hég eller lag ledningsformaga (ARRHENIUS 1957). 

Ett tillfalle till specialstudium av sambanden mellan klimat, berg- 
grund och markens resistivitet erbjéd sig i det material, som samlats 
pa stolpplatser efter den planerade linjen Nea—Jirpen i dess vist- 
ligaste del (Husvold—riksgrinsen norr om Prestvalen—Rundhogen 
SSV om Enafors), dir pa ca 170 platser uttagits omkring 600 prov. 

Vid varje stolpplats har uttagits ett prov ur matjordslagret och 
sedan prov ur de olika lagren i alven till ca 2 m djup. Proven ha insints 
i numrerade plastpasar till laboratorium, dar sedermera pH och resistivi- 
tet bestiimts. Samtidigt har provtagaren insint ett kort for varje plats. 
Pa detta kort férekomma éverst 4 sid. 799 angivna data. 

Sattet for analysernas utférande och en diskussion av férfarings- 
sittet finnes i en férut publicerad skrift (ARRHENIUS 1956). 

Resultaten av undersékningen Aterfinnas i tabellerna. 
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Stolpe nr 
Bedning « Mrmr we-aasee aoe amass Sektion 


Prov- Jordart pH Resistivitet 
a djup tusental ohm em 
PSPODAMOM en «ec. 5 ok ee ctice «aie = 
DEER ela a) ae ee ene eee ee 
CIENT RAS Sees See ee eee See 
DED Gi DORE caste ue aso oe Oe ee 
BLOnfOPEKOMSE 4 sfaii52/os see. kee ae 
PAC DEOV AEDT, 75 shea oie <5 toeiete pine 


I tabellerna 1—3 har dven till jamférelse anférts resultaten av en 
undersékning av Jimtlandsdelen av linjen Storfinnforsen—Stenkullen. 
Denna senare férléper ca 15 mil dster om Nealinjen. 

Av denna jimforelse framgar, att framforallt matjorden i Nealinjen 
har ovanligt hog resistivitet. Alven ar ocksa synnerligen saltfattig. 
I fraga om markreaktionen ar skillnaden ej s4 stor mellan de bigge 
Iinjerna. Dock aro Nealinjens jordar betydligt surare an jordarna i 
centrala Jimtland. 

Grundvattenytan ligger 1 centrala Jamtland ligre in inom omradet 
Nea—Jirpen. I diagrammen ser man, hur R vaxlar i matjord och pa 
50 cm djup efter Nealinjen. Pa fjallet ar marken langt mer resistiv 
ain pa de lagre delarna. Framférallt den svenska sidan visar lag resis- 
tivitet. 

Berggrunden bestar 1 stort sett av lattvittrade och niringsrika 
bergarter. Man skulle har sélunda forvanta naringsrika vittringsjordar. 

Ledningsformagan hos marken orsakas till storsta delen av de latt- 
lésliga salterna. Man kunde tanka sig, att dessa hastigt urlakades. 
Men de mer svarlésliga kunde finnas kvar. Till proévning av detta 
forhallande undersoktes halten av citronsyreléslig fosforsyra i samtliga 
Neajordar. I tabell 4 ha resultaten av denna undersékning jamforts 
med sadana erhallna pa jord fran Kopparbergs lin (ARRHENIUS 1953). 

Av tabell 4 framgar, att matjorden efter Nealinjen innehaller ytterst 


Tabell 1 
Resistiviteten (R) hos matjord och alv. Siffrorna ange % av totala antalet prov. 
La 1000—} 5000—|10— | 20— | 50— 
ne F 000] 4900 | 9900 | 19-900] 49 a 99 000] 100 000- 
Nea—Jiarpen, matjord ..... — | 1 10 29 37 16 7 
Storfinnforsen—Stenkullen 
(Jamtlandsdelen), matjord} — 11 38 33 18 — — 
Nea—Jarpen, alv .........- —| 1 4 ily) 37 27 14 
Storfinnforsen—Stenkullen, 


iivineddiceth 2% 13.5. ae halt 817 | A 23 | 6 
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Tabell 2 


pH hos matjord och alv. Siffrorna ange Yo aw olika prov. 


Neen eee ee ee ee eee Es DSR EN ne 


; 4.o—| 4.5—| 5.0—] 5.5—| 6.0—| 6.5—] 7.0—| 7.5—] 9. 
te PH| 40/4, |49 [54 [59 [64 [69 [74 |79 |>° 
Nea—Jarpen, matjord | — | 12)| 3560 2 2 a | | 
Storfinnforsen—Sten- ' 
kullen, matjord .... yh ail te) aly, 6 5 a 
Nea—Jiarpen, alv....| — 2) 46| 45 6 1 
Storfinnforsen—Sten- ; i 
Toullleny tal veins n cae —| — ips) 29 10 14 5] — 1 
Tabell 3 
Grundvattenytans ldge under markytan. Siffrorna ange % av totala antalet 
platser. 
Grundvattenytans lage i cm under markytan 
Linje ee 
0 |o—49] 50-99 | 100-149 | 150-199 | 200— 
Nea=Sarpoen itiaGi tered sittin deere 2a| edd 27 19 4 37 
Storfinnforsen—Stenkullen ....| 7 4 14 14 4 57 


ringa miingd fosforsyra i jaémférelse med proven fran Dalarna. Om 
man tar all alv, sa aro aven dir Neaproven mycket fattiga. Men 
riktigast air att jamfora Kopparbergsproven med de alvprov, som pa 
Nealinjen tagits nirmast under matjorden. Aven i detta material 
finner man, hur ringa mingd citronsyreléslig fosforsyra Neamarkerna 
innehalla. 

I tabell 5 ha proven uppdelats efter provtagningsplats (dessa ha 
sammanfoérts 1 grupper om tio) samt efter djup. 

Av tabell 5 framgar, att fosforsyran blivit mycket starkt urlakad 
ned till ungefar 50 cm. Pa stérre djup aro jordarna tiamligen rika pa 
fosforsyra. Nagon skillnad mellan olika delar av linjen kan ej pavisas. 

Man ser salunda, att aven vad fosforsyran betraffar en stark utlak- 
ning ager rum. | 

Den kemiska denudationen ar dels beroende av klimatet (nederbord, 
langd av tjilfri period, marktemperatur etc.), dels av markens egen- 
skaper (genomslipplighet, halt avy absorberande materia som humus 
och lera etc.). 

Nederbérden inom omradets vastra del ar hég. Siarskilt giller detta 
sjilva kedjan av héjder efter gransen. 

Salunda har Blahammaren 1138 mm (1945—53), Storlien 1016 
(1945—53), men diremot Duved 634 (1941—56) och Ann 684 (1941—56). 
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Till belysning av markférhallanden, som kunna tankas paverka 
markens innehall av lésta salter, har i tabell 6 data atergetts rérande 
pH i matjordslagret och pa 50 cm djup, humustickets tjocklek och 
rostjordlagrets maktighet. Dessa data ha sammanstiillts gruppvis for 
10 stolpar, varefter medeltalet beriknats. 

Av tabell 6 framgar, att pH visar normala varden. Ifraga om mat- 
jorden visar materialet endast en ytterst ringa skillnad, i det att de 
norska jordarna aro nagot surare ain de svenska. Pa 50 cm djup iro 
skillmaderna annu mindre. 

Rostjordsskiktet synes vara starkare utbildat pa den svenska sidan 
an pa den norska. 

Humusticket ar tunnast pa kalfjallet, tjockast pa den svenska sidan. 

Torvbildningar férekomma pa bigge sidor av riksgriinsen. 

Det enda samband man kan finna, dr saledes, att humushalten Ar 
hég, dir man finner jordar med lag resistivitet. 

Foér att man skall kunna se, om nagon skillnad finnes i fraga om 
lerhalt, underkastades vart tionde prov en férenklad mekanisk analys. 
10 g av provet férsattes med 50 cc dest. vatten. Provet revs med en 
gummiskyddad glasstav. Harefter skakades det upp och fick sta 1 
5 tim. Intet av proven visade efter denna tid grumling. De voro saledes 
samtliga lerfria. 

De vata proven éverfordes sedan pa en sallsats med féljande mask- 
storlekar: 2 mm, 0.2 och 0.06 mm. 

Resultaten av denna undersdkning aterfinnas i tabell 7. Har angives 
dessutom den jordartsbestamning man fatt vid okularbesiktning samt 
faststallande av farg, resistivitet, pH och P’. 

For ernaende av en enhetlig bedémningsgrund for den mekaniska 
analysen har ett index beriknats for varje jord genom multiplicering 
av varje fraktions procenttal med fraktionens medeldiameter (den 


 grévsta raknad som 3 mm). 


Tabell 4 


Citronsyreléslig fosforsyra, uttryckt i fosfatgrad (P°), pa Nealinjen och i Koppar- 


10—} 20—| 30—| 40—] 50—| 60—] 70—] 80—| 90—],,,)__ 
P09) 19 | 29 E E E 69 | 79 | 89 | 99 {100 
NGOs gar, Beene 88 9 0 1 il | 1/ —/| —|] —|] —| —| 
Kopparbergs lin .]| 2] 25] 33] 17] 11 4 2 aa es 3 | 
Nea, all alv..... 37 7 5 6 3 6} 10 8 5 a1 0 
alv narmast 
! matjord 225.0 | 11 6 5 1 3 2 1]; — 1 
Kopparbergs lin .| 23 | 26] 22] 10 7 oO B 2 Ae Ost il 


a Ee Tr 
’ = 


bergs lan. Siffrorna ange for varje grupp % av totala antalet jordar. 
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Vissa invindningar kunna naturligtvis resas mot berakningssattet. 
Men da man hir ej avser att utféra nagon exakt beraikning utan endast 
att skaffa sig ett begrepp om forhallandet mellan de olika skikten inom 
samma jordpelare, far detta forfarande anses vara tillfyllest. 

Man ser av undersékningen, att huvuddelen av proven pa den norska 
sidan och framfér allt pa fjallet visa stérre finkornighet i ytskiktet 
in pa stérre djup, under det att den svenska sidans prov oftast visa 
grévre fraktioner i det dversta lagret. 

Detta skulle jag vilja tyda pa foljande vis.-Marken finfordelas har 
hastigt genom frostsprangning pa grund av den hoga fuktighetshalten. 
Nagot skyddande humusticke finnes oftast icke. Sa fort en grovre 
partikel vandrar upp i matjorden, fryser den hastigt sénder. Marken 
vittrar salunda mycket raskt och kan i detta regnrika klimat hastigt 
urlakas. I marken finnes ingen lerfraktion, som absorberar de utlésta 
salterna. 

Har har alltsa visats, hurusom den mark, som ligger efter Nealinjen 
och som pa grund av de ofta synnerligen godartade bergarter, ur vilka 
den uppstatt, kunde férvintas vara synnerligen naringsrik, hor till 
de fattigaste av alla hittills undersékta trakter. Forklaringen till detta 


Tabell 5 


Halten av citronsyreléslig fosforsyra i 1/1000 %, d. v. s. fosfatgraden (P°), 
pa olika djup och pa olika delar av linjen. Siffrorna utgéra medeltal for 10 
platser utom 7% forsta och sista gruppen. 


Djup i cm 
Stolpnummer 
10 | 20 | 30 | 40 | 50 | 60 | 20 | 100 | 150 

2829 0 | Seu [eae Pbk e3t| Grain scone aie 
3039 Buduei®. (latick ee] ey'7 ited 30is ee50 Geax mn 
40 —49 21 3 | 6 6 | 96x} 98 | 119 1 — 1 
50—59 4° hoe 1 BS siooelie so] BON son) eee 
60—69 do ele Si 01) BOM 10 Ute ABeid GB Uta) tele Bi en 
70—79 eS) Wk (il Me a DT a gp 
80—89 Polke 1! Be ors Peay al bee Mero May oe 
M98 sabe Oo bec Oet 85} aa} 604 9-80 xo aa nneaae 
002-108 lt (0-0. beacon: fake go 100 | 150 | 120 
TIGL1ng) te ov] cede ae ee eee lh ak gga! ogee 
120180, A cl deh Sot deh sly S40 ll eset ord cine bec al ee ae 
190-2180 81 10 Lee AE Pol ek oe yt eer ee 
T0249 Ve roe | o.g7 PNY S Lal hag Set ped 
102159ae04 fe) oO | aa bhi algo os | 2 9p) hee 
TetsteGek ob) 60-0141 9 4 ce thao 1 ben 
1179 0 | 0 | 18 | 40 | 52 

2 190. aoe di WG ge leg Mogae 1 ket Wis: 
1802104 | Edel 10. od ed. | Ban kas ne 

Medeltal} 2 | 3 | 16 | 34 | 57 | 79 | 86) [une 8S | 87 
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Tabell 6 
Markreaktionen pa 0 och 50 cm djup, humustdckets tjocklek och rostjordslagrets 
maktighet. Inom parentes anférda virden anger djupet av torvavlagringar. 
Siffrorna ange medeltal fér resp. grupper av stolpplatser. 


Ee SS a a ee 


Stolpnummer pH i mat-| pH (50 Humustickets Rostjordens 
jord em) tjocklek i cm maktighet i em 
ee ee ee | 

Dea eee Stole Ss ut Re 2 4.6 | 5.3 y | 10 
USS EG an eae are nee 4,7 5.3 3.5 (100) 9 
40—49 Bera 5 'sinssoy ce. 4.5 5.0 11.0 (180) 9 
DIS — ee 4.6 5.0 9.0 8 
(iS ct ae a 4.4 5.0 8.5 12 
ir PO iee ewe ie Sle tate» he 4.9 4.9 5.7 5 
PO ee tSeD te wis fees veered = © 4.7 5.0 4.6 3 
SES 8 eee ee eee 4.6 5.1 2.7 (50) 10 
0) ee eer 4.8 D3 2.5 9 
UES) See ee 4.6 5.0 6.5 (150) 12 
10 UE ee 4.6 Del 9.0 14 
Ln) 88 ee nee 4.8 5.1 4.2 10 
LU 5a ee: 7 a i 47 5.1 4.4 9 
Oe Aiisre oie » aralyrssieo>: 4.7 5.0 11.1 (100) 20 
NOU OU Waraeis s Se 22 seine os 4.8 5.1 6.2 12 
EVO eae Moore's! ree be Cus 4.7 5.1 7.2 (180) 12 
BOO ne te Sree a 5.0 5.3 13.0 16 
UE ance a eee a 4.9 5.1 | 8.0 2 


ligger 1 den héga nederbérden, den starka frostsprangningen, franvaron 
av lera samt det svagt utvecklade humustiicket. 

En slaende kontrast utgéra de rikare markerna efter den neder- 
bordsfattigare svenska delen av linjen gentemot den nederbordsrika 
vastra delen med marker, som visa mycket lag ledningsférmaga. 

Ej endast i korrosionshainseende ar det av intresse att finna den 
hoga resistiviteten. Aven fdr odling och skogsodling aro de funna 
resultaten ett observandum. Markens Jangt framskridna urlakning 
erbjuder ej nagon god grund for vaxandet. Sannolikt maste har godning 
tillfo6ras eller de djupare liggande, naringsrika skikten blottas for att 
vegetationen skall ge nagon stérre avkastning. Fraga air aven, om icke 
tridgrinsen paverkas av niringsfattigdomen. 
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Anmilanden och kritiker 


Historisk geologi i »Sveriges geologi» 
Av 


GERHARD REGNELL 


Den nya, tredje upplagan av »Sveriges geolog av Magnusson, Lundqvist 
och Granlund gjordes till foremal fér en forhallandevis utforlig presentation 
i mars—aprilhaftet av G. F. F. fér innevarande ar (s. 279—282). Denna 
verkstilldes av en urbergsgeolog och en kvartirgeolog. Den _historiskt- 
geologiska sakkunskapen kom inte till tals. Mera att beklaga ar, att sa inte 
heller skett i tillraicklig utstrackning i den bok, som presentationen avser. 
Man har namligen svart att tro, att det av Overdirektér Magnusson forfattade 
avsnittet om den postarkeiska berggrunden utanfor fjallkedjan understallts. 
nagon specialist for granskning — sa manga brister, delvis av besvarande 
art, ar det behaftat med. Dessa gor, att framstallningen har innehallsmassigt 
och formellt inte befinner sig 1 niva med verket 1 évrigt och ingalunda. 
oreserverat gor sig fértjint av det hoga betyg, som de bada recensenterna, 
helt sikert pa goda grunder, asatt de av dem auktoritativt bedémda partierna. 

Emellertid skall det med tacksamhet noteras, att skildringen av de fossil- 
forande prekvartara bildningarna pa manga punkter vasentligt (och val- 
behévligt!) forbattrats och utdékats 1 jamforelse med nirmast foregaende 
upplaga. Detta till trots ar framstillningen, av naturliga skal, starkt samman- 
trangd. Sa mycket angelignare ar det da, att allt vad som sages ar korrekt, 
koncist och konsekvent. Alltfér ofta finner man dessa elementira krav vara. 
icke uppfyllda 1 »Sveriges geolog. Detta ar sarskilt att beklaga, som boken 
givetvis kommer att fa stor och i sig sjalv 6nskvard spridning inom det 
nordiska sprakomradet, nagot som ytterligare markeras darigenom, att den 
utgivits pa det samnordiska forlaget Scandinavian University Books. I sadant. 
sammanhang vantar man sig en text, som rensats fran sakliga felaktigheter. 
som ar i gorligaste man aktuell och som darjimte korrekturlists effektivt. 

En nyhet ar inledningens allminna éversikt dver den organiska virldens. 
utveckling, ersittande en tabell med motsvarande innehall i den féregaende 
upplagan. Det fatal sidor det giller ar en tvivelaktig ackvisition. Overhuvud 
taget synes det mig tveksamt, om en inledning sidan som den s. 1—17 har 
nagot egentlgt berattigande i »Sveriges geologiy. Urvalet av de foreteelser 
som berérs blir med nédviindighet. starkt. begriinsat och timligen villkorligt. 
Genom den koncentrerade formen blir karakteristiken av en allmiin princip. 
som aktualitetsprincipen eller av ett grundlaggande allmangeologiskt fenomen 
som geosynklinalerna alltfor kategorisk. I den man hithérande begrepp inte. 
redan ar bekanta fdr lasaren, kan han f. 6. i de flesta fall finna dem kort 
definierade i férklaringen av geologiska termer i slutet av boken; dessutom. 
klargérs de ofta i sitt sammanhang inne i texten. 

Vad betriiffar speciellt Sversikten dver den organiska virldens utveckling,. 
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maste en nagorlunda uppmiarksam lasare siga sig, att den dr alldeles fér 
lattvindigt hopsvarvad. En exposé av detta slag kan alltid ge anledning 
till diskussion, ven om alla dari meddelade sakuppgifter ar forsvarliga, 
nagot som de tyvarr inte ari »Sveriges geologi». Har nagra randanteckningar: 
I den kambriska faunan ingick, far man veta s. 9, bl. a. »representanter fér 
- - mollusker, sjéstjarnor, mot slutet av perioden ocksa fér blackfiskarna 
(ortoceratiterna) och de egendomliga skorpionliknande eurypteriderna». Sjé- 
stjarnor ar veterligen inte kanda fran kambrium utan forst fran undre ordo- 
vicium. »Blackfiskar» ir som bekant mollusker och hade dirfér inte behovt 
framhivas sarskilt, i all synnerhet som de spelar en ytterligt underordnad 
roll i jamforelse med t. ex. karpoidéer och arkeocyatider, vilka 4 sin sida 
hade varit val fortjanta av att omnimnas. Med eurypterider avses uppen- 
barligen aglaspider, som visserligen ar merostomer men som inte hor till 
Eurypterida utan till Xiphosura. I karakteristiken av den ordoviciska faunan 
(s. 10) meddelas: »Tagghudingarna, friimst sjéstjarnorna, tilltog 1 mingd. 
Dessutom spelade koraller, bryozoer och musslor en stérre roll an i kamb- 
rium». Vad som sags i den senare satsen ar ostridigt, eftersom de diri upp- 
raknade grupperna inte alls eller praktiskt taget inte alls ar kinda fran 
_kambrium. Pa tal om tagghudingarna hade det varit pa sin plats att utpeka 
cystoidéerna som den mest karakteristiska gruppen. I rattvisans namn skall 
sagas, att de finns omnamnda (s. 11) — under triassystemet! »Cystidéerna 
och blastoidéerna dog ut». Varpa dessa uppgifter baserar sig kanner jag inte 
till. De flesta paleontologer torde i likhet med mig leva i den férestallningen, 
att cystoidéernas historia slutade 1 mellandevon, d. v. s. gott och val nagot 
hundratal millioner ar fére triasperiodens bérjan. Edrioasteroidea som ibland 
_— mycket omotiverat — raknas till cystoidéerna, fortlevde langre, dock 
endast till tidigare karbon. Blastoidéerna dog ut i bérjan av perm. 

Det ar en otillracklig upplysning som lamnas s. 11, nar det sigs, att grapto- 
literna dog ut under karbonperioden. Detta ar ju korrekt betriffande Dendro- 
idea, men det borde ha meddelats nagonstans, att de akta graptoliterna dog 
ut vid évergangen mellan silur och devon. Den bild som tecknas av den 
mesozoiska floran ar val onyanserad (s. 12): »Vaxtvarlden var under jura- 
perioden densamma som i trias». — »Vaxtvarlden var under kritperioden 
att bérja med densamma som i jura». Foljaktligen: Vaxtvarlden var i bérjan 
av kritperioden densamma som under trias. Olyckligt fr, sasom sker pa 

gamma sida, att dversitta gastropoder med »sniglary, en benimning som i 
svenskt sprakbruk ar férbehallen vissa lungsnackor med starkt reducerat 
skal; den lampliga termen dr givetvis »snackor». Fortfarande s. 12: Tertiar 
air inte en era utan en period. Pa det dyrbara utrymmet inkraktar sadana 
truismer som att »hajarna fortsatte sin utveckling» (s. 11) och sadana foga 
substantiella uttalanden som att »Kambrium och ordovicium brukar darfor 
sammanfattas som trilobiternas tidsalder». En sidan summarisk karakteristik 
kan méta i ett eller annat sammanhang, brukas daéremot absolut inte som 
_giingse- benimning-och bér likabestimt inte uppmuntras. Detta 1 betrak- 
-tande av att trilobiterna var synnerligen livskraftiga annu i devonisk tid, 
sisom det ju f. 6. mycket riktigt upplyses om ett fatal rader lingre ned 
"pa samma sida. Dar sages vidare pa tal om silursystemet, att det yhar t. 0. m. 
ibland kallats sjéliljornas tidsdlder». Detta var i sa fall foga valbetankt, 
-eftersom de s. k. sjéliljorna blomstrade i minst samma yppighet annu under 
_karbonperioden. Battre hade varit, om nagra rader hade anvants till att 
-mjuka upp sadana reservationslésa pastaéenden, aterkommande pa flera 
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stillen, som att trilobiterna var kraftdjur och att de siluriska skorpionerna 
levde pa land och var luftandande. Det férstnamnda star 1 strid med den 
tolkning som limnas av vissa specialister, det senare ar omdiskuterat och 
tvivelaktigt. 

Framstiillningen av den skandinaviska fjallkedjans geologi forefaller att 
vara fortjanstfull. Ett par saker bér dock kommenteras. Fig. a s. 153 visar 
enligt texten i férsta hand ett exempel pa smaveckning, i andra hand en 
typisk kéliskiffer, varvid som typiskt maste avses just deformationsbilden 
i en fyllit. Fran den synpunkten ar det beklagligt, att fotografiet av allt 
att déma férestiiller en rundhill; en sidan maste ge en missvisande bild av 
vecken. En godtagbar bild av en veckstruktur fas endast, nar denna betraktas 
i ett plan vinkelraitt mot veckaxeln. Fylliter, som pa fotografi visar samma 
deformationsbild, antriffas flerstaides inom seveberggrunden, varfér det ar 
mindre lyckligt att tala om typisk k6li. Formuleringen av texten under 
fig. s. 160 antyder, att karvskiffer som sadan ar ett slags kéliskiffer, nagot 
som ju icke alltid ar fallet. — Tvenne isolerade uteliggare av den stora seve- 
skallan, som enligt texten s. 167 skulle finnas sédder om Tornetrask, mellan 
denna sj6 och Sarek, har atminstone icke utskilts pa kartan Over Sveriges 
berggrund 4 pl. I. Av publicerade kartor och skrifter att déma ar ocksa 
den stora skallans berggrund i dessa omraden sa pass sammanhangande, 
att uppgiften om uteliggare av sadan omfattning, att de fortjanar att naémnas 
i den foreliggande framstillningen, ar d6verraskande. 

Vidare kunde en del smirre inadvertenser av formell natur ha undvikits: 
8. 155, 156 star Gillikserien i st. f. gilliksserien (benamnd efter Gillikstjakko); 
s. 157 star rotikserien i st. f. roserien, vilken senare benaémning 1 princip 
anvands i boken (de bada begreppen ar ju f. 6. inte synonyma, i det att 
rotikserien motsvarar endast undre delen av roserien, sadan den definieras 
av Kulling 1955); s. 157 star Pieskiserien i st. f. pieskeserien (benamnd efter 
Pieskejaure), pa samma sitt s. 165 Pieskiskallan och Pieskikalken (men i 
fig.-forklaringen s. 166 Pieskeskallorna); s. 165 star Laotokserien i st. f. 
laotakserien (benimnd efter Laotakvare). Den korrigerade ortografin 6verens- 
stimmer med den som anvinds av Kulling 1955 och Kautsky 1953. 

Avsnittet om de fossilf6rande bildningarna utanfér fjallkedjan ar svarare 
att tillagna sig med orubbat sinneslugn. Att forf. rér sig pa for honom i 
nagon man frammande mark ar sarskilt patagligt 1 kapitlet om de paleozoiska 
bildningarna. Trots att det uppvisar manga goda sidor, besviras det av en 
viss bristande kontakt med den senare och senaste utvecklingen pa omradet. 
Denna har dock medfort atskilliga omvarderingar och nyvinningar som sjalv- 
klart borde ha tillvaratagits 1 en 6versikt med ansprak pa att vara modern. 
Aven nédgas man ofta konstatera bristande omsorg om terminologin och 
slapphet i dess konsekventa tillimpning. Férbiseenden av annan art upptrader 
ocksa pa alltfor manga stiillen. 

Att har redovisa alla punkter, pa vilka man har anledning att reagera, 
kan emellertid inte komma ifraga, Hiir endast nagra exempel. Se pa dver- 
sikten a s. 198 dver paleozoikum i Dalarna! »Trinucleusledet» har moderni- 
serats till »Tretaspisledety (men »Trinucleusskiffery kvarstar). Resten har 
Svertagits 1 ofériindrad form fran ett arbete av Thorslund 1936. Man kan 
knappast vinta, att diiri framlagda data i allt skall dverensstimma med 
den uppfattning och den terminologi, som ar aktuella nu, 20 ar senare. Den 
omkastade ordningsféljden mellan gigas- och platyuruskalksten var en malor 
hos Thorslund. Har ar den, en fadis. Foéljande i tabellen figurerande benim- 
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ningar ar sedan langre eller kortare tid obsoleta: trinucleusskiffer, aldre 
chasmopskalk, chironkalk (det ar f. 6. beklagligt, att forf. dverallt skriver 
kalk, dir det menas kalksten). De har som bekant ersatts med tretaspis- 
skiffer, ludibunduskalksten och schroeterikalksten. Vad som i tabellen be- 
tecknas som »masurkalk eller gra kalk» kallas numera slandromkalksten. 
Vidare har understa delen av chasmopsserien utskilts som crassicaudakalk- 
sten. Termen »expansuskalk» har numera en annan innebord dn den i schemat 
asyftade och bér ersiittas med (fran Aldre till yngre) expansuskalksten, 
»raniceps)kalksten och obtusicaudakalksten. I kolumnen nast langst t. v. 
borde 1 samtliga forekommande fall ha anvants termen »serien» i st. f. »ledet». 
Konsekvensen fordrar »asaphusserien», dir det star »ortocerkalk», och »eyrto- 
graptusserien» resp. »rastritesserien», dir det star »dvre graptolitskiffrary. 
Den sistnamnda beteckningen torde f. 6. inte aterfinnas i litteratur av nyare 
datum. Om man likval vill begagna den, borde man ju ocksa Ateruppta — 
eller atminstone férklara — »undre graptolitskifferr, ev. ocksa »mellersta 
graptolitskifferr. Schemat 4 s. 198 ger emellertid anledning till ytterligare 
nagra observationer. Liksom praktiskt taget dverallt i boken star har »dal- 
manites-» i st. f. »dalmanitina-» (enda gangen den korrekta formen forekommer 
synes vara vid ett av de tva tillfallen, vari den anvands a s. 202). Daremot 
kan forf. knappast forebras for att han inbegriper dalmanitinaserien i silur- 
systemet. Det ar likval forargligt, att den nyaste tolkningen (som éverens- 
stimmer med den ursprungligen gillande) inte kommer till uttryck i »Sveriges 
geolog, nagot som torde ha kunnat ske, om en sakkunnig granskare fatt 
ett ord med 1 laget. 

Den schematiska éversikten Gver Gotlands silur a s. 200 ar inte »Efter 
E. Hede», sasom angives, utan dr en i flera avseenden bristfallig kompilation 
av J. E. Hedes »Gottlands silurstratigrafy av 1925. Hinsyn tycks inte ha 
tagits till samme forfattares nyare arbeten. Salunda saknas den avdelning, 
som kallas hallakalksten (mellan slitegruppen och muldemargelstenen; den 
ar medtagen pa kartan s. 199), och korreleringen mellan Gotlands och Skanes 
silur 6verensstammer inte med nu radande uppfattning, enligt vilken colonus- 
skiffern i Skane torde motsvara endast klintebergkalkstenen och hemse- 
gruppen. Den litologiska karakteristiken av de olika avdelningarna ar foga 
upplysande och i en del fall foga traffande (t. ex. nir det uppges, att hog- 
klintkalkstenen huvudsakligen utgérs av revkalksten). 

»Kinnekulles retiolitesskiffer motsvaras av Skanes cyrtograptusskiffer» (s. 
201). For den, som inte redan kanner till saken, torde det vara taémligen 
omojligt att genom den citerade satsen gora sig en riktig forestallning om 
forhallandet mellan de nimnda bildningarna: Retiolitesskiffern pa Kinne- 
kulle motsvaras av retiolitesskiffer i Skane. Denna i sin tur utgo6r en undre 
del av cyrtograptusskiffern. Men detta giiller givetvis om retiolitesskiffern 
i Vastergétland eller var som helst annars lika vil som om den i Skane. 

I tabellen dver den kambrosiluriska lagerféljden i Jamtland (s. 203), och 
diven i den anslutande texten, betecknas de olika serierna som etager, vilket 
ar sa mycket mera stdrande och onédigt som de korrekta termerna anvands 
i den motstaende tabellen 4 s. 202. Bland erinringar, som kan géras mot 
den nyssnémnda tabellen, ma anféras, att det dari forekommande begreppet 
loftarsten ingenstiides forklaras i boken. Det ar dock sa pass specifikt, att 
det torde vara obekant for flertalet lasare. 

Aven vid lasning av det avslutande, fortjanstfulla om an ganska disparata 
avsnittet om paleozoikum (s. 204—212) nédgas man satta nagra fragetecken. 
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Vad ar skillnaden mellan kalklerskiffrar och margelskiffrar (s. 206), och ar 
det vilbetinkt att siiga, att rena lerskiffrar pa Gotland spelar »en relativt 
underordnad roll) (s. 207), nar sadana saknas helt utom i pterygotuslagret? 

Inte heller kapitlen om mesozoikum och tertiar ar helt utan vank. Den 
bild, som ges av Skanes ritlias, ar inte helgjuten, vilket dock till en del 
torde bero pa att en sadan inte dr alldeles latt att skapa pa grundval av 
féreliggande litteratur. Texten 4 s. 217 dverensstimmer inte med tabellen 
s. 218, satillvida att boserupslagren utbryts ur halsingborgsserien, vari de 
alltid inkluderats av Troedsson. Vidare bibringas man den uppfattningen, 
att hddrsandstenen dr synkron med boserupslagren, vilket endast ar en del 
av sanningen. A s. 220 sages hédrsandstenen uppbyggas »av till understa 
lias raknade lager och underlagrande ritiska bildningar». Enligt Troedssons 
sist deklarerade uppfattning (1954, Liassandstenen vid Brandsberga, s. 605— 
606) vill det synas, som om den egentliga héérsandstenen vore att jamstialla 
med de »undre halsingborgslagren, d. v. s. Equisetites gracilis-lager—pullastra- 
banken». Hartill ansluter sig mera lésa leror, arkoser och konglomerat, som 
tillhor rat (Troedsson 1940, Om Héérs sandsten, s. 272). Fran hédrsandstenen 
avskiljer Troedsson brandsbergasandstenen sasom varande vasentligt yngre. 

Kagerédskonglomeraten ar knappast lyckligt karakteriserade (s. 214), nar 
de beskrivs sisom innehallande bollar av »kambro-silur, Kongadiabas och ur- 
bergsbergarter». Ordningsfoljden borde ha varit den omviinda, eftersom boll- 
materialet till 80 a 90 % bestar av urberg. Bast hade naturligtvis varit, 
att direkt meddela, vilken férdelningen ar. Den gréna sandstenen i vallakra- 
lagren upptrader savitt kant inte i form av bankar (s. 215) utan 1 form av 
linser av vaxlande storlek. I den ratiska floran ingick inte idegran och 
Araucaria-arter (s. 219) utan en primitiv foregangare till idegranen och arter 
av Araucaria-liknande former. Insektsrester har utom vid Bjuv patraffats 
bl. a. vid Rogla. A s. 219 inhamtar man, att av »ryggradsdjur iir endast 
fiskar och groddjur kinda» fran Skanes stenkolsforande bildningar. Uppgiften 
dementeras dock redan a foljande sida, dir det — fullt riktigt — upplyses 
om fynd av bade spar och skelettdelar av kraldjur. Att sedan den a s. 222 
avbildade kotserien inte tillhdrt en dinosaurie utan méjligen en iktyosaurie 
eller (enl. von Huene, 1957) en pseudosukie, kan forf. inte lastas for. Om 
stegocefalerna sags (s. 219), att de »ir groddjur som till kroppsformen pa- 
minner om vattenddlor. Detta giller emellertid inte den starkt dorsoventralt 
plattade Gerrothorax, som ar den enda hittills kinda formen fran Skane. 
Till forekommande av missférstand vore det ocksa klokare att uppge, att 
stegocefalerna var snarare in ar groddjur. 

Pa tre stiallen 1 boken redogérs for de saltvattensférekomster, som pavisats 
genom djupborrningarna i sydvistra Skane (s. 227, 230, 281—282). En 
samlad redogérelse hade nog varit att foredra, varvid ocksad ett par mot- 
stridiga uppgifter hade kunnat undvikas. A s. 230 finner man, att den salt- 
vattensforande cenomansandstenen i borrhalet Héllviken I naddes pa 1230 
m:s djup och i borrhalet Svedala pa 1488 m. A s. 281 och 282 star diremot 
1240 resp. 1500 m. I det forstniimnda fallet dr den riktiga siffran 1230 m. 
Hur det forhaller sig i det senare fallet ma limnas dirhin, eftersom borr- 
ningen inte torde ha publicerats tidigare. F.6. stimmer inte uppgiften 4 s. 230 
och 281, att motsvarande sandsten naddes pa 1191 m i borrhalet Héllviken 
II, med Brotzens redogorelse av 1945, enligt vilken sandstenen bérjade pa 
1187 m och slutade pa 1191. Allt sidant ar naturligtvis bagateller men kan 
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dock vara agnat att rubba lasarens tilltro till bokens tillforlithghet ‘ven 
1 stort. 

Andra oegentligheter av liknande slag saknas inte. Rester av kritavlag- 
ringar har i Blekinge patraffats inte bara yainda fram till Karlshamn» (s. 232) 
utan ocksa naira Ronneby. Rédmilla ar langt ifran att vara »den viktigaste 
fossillokalen» (s. 233) inom Rédméllaomradet men vil en av de fran strati- 
grafisk synpunkt viktigaste observationspunkterna. Pastaendet att man i 
Skanes krita »funnit rester av en tandbevipnad fagel» (s. 235) ar helt obe- 
styrkt; de tva kiinda fynden, representerande tva olika slikten, innehAller 
inga rester av kraniet, och inga andra férhallanden har framkommit, som 
kunde tyda pa tandbevapning. Kraftdjur, huvudfotingar etc. ar djurgrupper 
och inte »djurarter» (s. 235). »Inom Kristianstadsomradet har undersenon 
patraffats endast pa ett stille» (s. 236); har borde ha statt »odiskutabel 
undersenon» el. dyl. Vid omnaémnande av den saxoniska veckningen 4 s. 239 
borde hanvisning ha gjorts till s. 242, dir begreppet forklaras, si mycket 
hellre som »saxonisk veckning» saknas bade i register och termférklaring. 
Angelins geologiska karta 6ver Skane publicerades inte 1859; den var fardig- 
graverad namnda ar men synes ej ha tryckts forrin ett eller annat ar senare 
och torde knappast ha publicerats 1 egentlig mening férran 1877 i samband 
med den tillhdrande beskrivningen. Det — f. 6. foga elegant turnerade — 
avsnitt pa s. 241, som borjar med »Pa detta fastland har djur- och vaxt- 
varlden deltagit» faller utom ramen for framstillningen av de tertiara bild- 
ningarna i Sverige; ev. kunde hanvisning ha gjorts till inledningen, dar 
samma saker redan delvis sagts. De tertiira tridlamningarna 1 Skane ar 
inte »nirmast av palmer och cypresser» (s. 242); de ar praktiskt taget alla 
av Sequoia-typ, och av palmved foreligger bara ett fynd. Djupadal, vars 
belagenhet i Rénneadalen NO om Réstanga nog borde ha angivits, ar inte 
den enda lokal, dar basalttuff bevarats (s. 242); sadan ar kind fven fran 
Lillé vid Ringsjén. 

Ytterligare ett par saker 1 kritkapitlet bor patalas. Termerna mucrona- 
tazonen, mammillatuszonen etc. 4 s. 231 och annorstades borde konsekvent 
ha undvikits till forman for de mera neutrala mucronatakritan, mammillatus- 
kritan etc. Inemot halften av s. 233 agnas at kaolinforekomster i anslutning 
till mellansvenska malmer; dessa upplysningar har knappast sin plats 1 ett 
kapitel som rubricerats »Sédra Sveriges mesozoiska avlagringar». Kokkolit- 
kalkstenen beskrives sisom bestaende »huvudsakligen av kalkalger» (s. 234). 
De flesta, som laser denna karakteristik utan att vara bekanta med berg- 
arten, torde erhalla en helt felaktig forestallning om dess beskaffenhet. Det 
riktiga uttrycket hade varit »mikroskopiska kalkplatar, kokkoliter, fran ett 
slags flagellatery el. liknande. Huruvida de s. k. Coccolithophorida hor till 
vaxt- eller djurriket ar omstritt; i »Traité de Zoologie» (ed. P. Grassé, vol. 
I: 1, 1952) upptar gruppen 32 sidor. »Block av dylik skrivkrita finnes vid 
Kvarnby, dster om Malmo» (s. 235). Upplysningen ar ju fullt riktig men 
alltfér knapphindig, inte bara darfér, att block av skrivkrita finns pa manga 
andra stillen, utan framfor allt darfor, att den icke initierade lasaren omdjligt 
kan fa klart for sig, vad det har ar fraga om, namligen att de antydda blocken 
i sjilva verket ar flak av kolossal storlek inneslutna i mordnen. Femtiotva 
sidor lingre fram (s. 287), i kapitlet om »Vart lands tillgang[ar] och produktion 
av nyttiga mineral och bergarter», ar forf. mindre njugg pa klargorande data. 
Om uppgiften att blocken kan bli »intill 50 m langa» grundar sig pa nyare 
undersékningar ar mig obekant; Holst (1903) anger ju maximilingden till 
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minst 850 m. Betriffande begreppet »emscher» (s. 237) bér observeras, att 
detta inte ar entydigt i fransk och tysk litteratur. I Frankrike ar emscher 
en sammanfattande beteckning fér coniacien och santonien. 

Inkonsekvenser i uttryckssitt och stavning forekommer ymnigt. Nagra 
exempel. Pa s. 183 star i en och samma mening: »svampdjur (spongier), - - 
bryozoer (mossdjur), brakiopoder (armfotingar), - - huvudfotingar (cephalo- 
poder)». Vilka Gvervaganden har bestimt ordningsféljden mellan de svenska 
och de latiniserade namnen i resp. fall? Varfor kallas krinoidéerna ibland 
sjéliljor, ibland havsliljor? Eller varfor inte stanna fér endera av benam- 
ningarna musslor, pelecypoder och lamellibrankiater? Varfor 1 en och samma 
mening vojtjakonglomerat men Vojtjakvartsit (s. 155)? I »Sveriges geologi» 
star dock i de flesta fall stor begynnelsebokstav i beteckningar av denna 
kategori; enligt min mening Ar liten begynnelsebokstav att foredra. Varfor 
skrives Héér (korrekt, s. 221) men hérsandsten? Varfoér ibland brachiopoder, 
ostracoder, neocom, ibland brakiopoder, ostrakoder, neokom? KEtc., ete. 
Ovasentligheter? Ja, naturligtvis, men tecken pa bristande redaktionell 
genomarbetning. 

Illustrationerna till de nu berérda avsnitten ar pa det hela. taget goda 
och belysande. Med hansyn till det knappa textutrymmet foérefaller dock 
nagra att ej forsvara sin plats, t. ex. fig. a s. 204 och 208 (hanvisning till 
figurer férsvaras av att dessa inte ar numrerade). I fraga om fossilillustra- 
tionerna ar bildunderskrifterna inte helt konsekvent utforda. Salunda saknas 
i nagra fall artnamn och uppgift om proveniens och férstoringsgrad. Texten 
till sadana figurer, som himtats ur aldre arbeten, vittnar om aningslés 
obekantskap med modern nomenklatur. Ytterst stérande fr ocksa de manga 
felaktigheterna i forekommande uppgifter om avbildningsskala. I manga fall 
ar detta visserligen av mindre betydelse. Liisaren vantar sig emellertid stor 
exakthet harvidlag 1 betraktande av att forstoringen av nagra fig. anges 
sa noga som till 2,4. Har nagra papekanden rérande figurerna: 

Fig. s. 184: Arten kommer fran 6verkambrium; ej nat. storlek utan 9/10 


darav. Fig. s. 185: 4/, nat. storlek; fig. ar spegelvind (visar ett avsnitt av 


den bekanta krinoidéplattans. nedre hégra hérn). Fig. s. 187: Graptoliten 
i bild 1 ar olampligt orienterad och stympad; i bild 2 kunde det diremot 
rackt med ett ex.; bild 12 ar i svagaste laget; den narmare geologiska aldern 
borde ha meddelats for de enskilda fossilen; bild 1 ar bortat 2 ger fér- 
storad; graptoliten i bild 4 heter Rastrites och inte Rastritis; bild 6 ar nat. 
storlek och inte 1/; darav; bild 7, Dalmanitina mucronata; bild 9 ar nagot 
forminskad i st. f. 3 ger forstorad. Fig. s. 190: Bild 1, Sphaerocodium och 
inte Sphaeroedium; bild 2, artnamnet bir skrivas med liten bokstav (giiller 
aiven bild 3, 7 och 8 & s. 192); bild 3, sliktet heter numera Rhegmaphyllum 
(har tidigare kallats Zaphrentis, diremot aldrig Zaphreutis); bild 4 och 5, 
de korrekta namnen iir Porpites porpitus och Catenipora escharoides; bild 7, 
skall heta Conchidium biloculare (har kallats C. conchidium, diiremot ej 
conchidum); bild 8, skall heta Stricklandia; bild 11, visar inte Leptaena 
rhomboidalis utan L. depressa. Fig. s. 194: bild 1—4 ar forstorade 2,5 ger, 
bild 5 c. 0,8 ger; bild 2, bor sta Columnaria?; bild 4, for konsekvensens skull 
bér meddelas, att fossilet ar en korall. Fig. s. 216: P& kartan har urberg 
och insjéar (samt Malmé stad) samma beteckning, d. v. s. ingen signatur; 


for den som inte har detaljkinnedom om Skanes geografi — nAgot som — 


man knappast kan begira, att lisare i grannlinderna skall ha — torde 
sjOarna framsta som urberg, sirskilt som. isolerade urbergspartier finns i 
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deras omedelbara grannskap. Kartans urbergsforekomst c. 9 km norr om 
Lund och 6 km oster om Kiivlinge har tydligtvis uppkommit genom ett 
tekniskt misséde. I sjalva verket rér det sig om ett mindre, sedan gammalt 
kant siluromrade mellan L. Harrie och Hastad. 

Har ytterligare nagra anteckningar rérande figurerna. Fig. 1 & s. 222: 
Ingen dinosaurie (jfr ovan). Fig. s. 223: Visar Scanilepis dubia. Fig. s. 224: 
bild 1—5 ar inte ?/; av nat. storlek utan 3/, darav; bild 6 ar c. 1/, av nat. 
storlek, bild 7 ar 2,25 ggr forstorad (en upplysning om att Modiola hillana 
ar samma art som den aldre svenska litteraturens Mytilus hoffmanni kunde 
fatt plats, om de onédiga kommentarerna till bild 2 och 5 utelimnats; i 
motsats till vad som 4r fallet i fraga om andra figursammanstillningar 
meddelas har vem som publicerat originalfig., nagot som ar lovvart). Fig. 
s. 236: Man efterlyser artnamn och proveniens; avbildningsskalan uppges 
vara »*/, naturlig storlek, utom bild 2, som har naturlig storlek»; ratta for- 
hallandet ar, att samtliga bilder dr i*/, nat. storlek med undantag av bild 1, 
som dr +/, av nat. storlek; de avbildade fossilen ar som foljer: 1 Parapuzosia 
stobaei, 2 Echinocorys sulcatus (dalig fig.!), 3 »Terebratulay longirostris, 4 Corax 
lindstrémi, 5 Otodus appendiculatus, 6 Actinocamax mammillatus, 7 Belemni- 
tella mucronata. Fig. s. 237: Arten i bild 1 kommer fran 1135 m:s djup och 
inte fran 1185 (det kan ifragasdttas, om det ar mycket mening med att 
anvanda utrymme till att visa tre arter av foraminiferer, vardera i tre 
aspekter). 

Kapitlet om »Vart lands ytgestaltning i dess beroende av berggrunden» 
(s. 243—268) ar fortraffligt. Har har man ingenting av vikt att erinra, men 
i texten till fig. 4 s. 250 borde ha angivits, att muhossediment, som ar med- 
tagna i signaturforklaringen, inte forekommer inom det reproducerade kart- 
avsnittet; de omnaimns inte heller pa annat stiille i boken. Rad 15 nedifran 
pa s. 257 star sydsydvastliga i st. f. sydsydostliga. Teckenforklaringen till 
kartan pa s. 262 leder till den forestillningen, att flexur ar ett annat namn 
for forkastning; ordet flexur saknas i listan 6ver termer i slutet av boken. 

De nu berérda kapitlen kan ge anledning till nagra synpunkter av mera 
allman art utéver vad som tidigare sagts. I fraga om kambrosiluren ar det 
en definitiv brist, att hithérande bildningar i Sverige inte stalls i en ungefarlig 
relation till den internationella standardindelningen. Den resonerande littera- 
turdversikten vid slutet av varje kapitel ir knappast den lampligaste formen 
for vigledning till originallitteraturen. Enligt min bestiamda uppfattning ar 
den konventionella litteraturforteckningen i den kvartargeologiska delen vida. 
att féredra. Darjamte bér kraftigt understrykas ett redan i den tidigare 
recensionen framfort énskemal, nimligen att hanvisningarna till anonyma. 
forskare matte ersittas med hanvisningar till namngivna personer (sasom 
sker i kvartirdelen). Vidare ar en avsevart begriinsad anvandning av uttryck 
av typen »helt nyligen» eller »i sen tid har visatsy att rekommendera. De 
hanfér sig némligen ganska undantagslést till forskningsresultat, som ligger 
20—30 Ar tillbaka i tiden. Ofta har naturligtvis uttrycket direkt dvertagits 
fran féregaende upplaga utan beaktande av tidens flykt. Ett liknande fall 
har man 4 s. 163, dar vasentliga nyvinningar pa fjallkedjeforskningens 
omrade férliggs till »de sistférflutna tvenne decenniernay — ordagrant 
gamma uttalande aterfinns 4 s. 133 i 1949 ars upplaga. Slutligen skulle man 
giirna ha sett, att ordet »niva», som har topografisk innebérd, inte ideligen 
anvants, dar det stratigrafiska begreppet »horisont» asyftats. Comat) Ki 

Listan med »Férklaring 6ver geologiska termer» (s. 519—540) ar vardefull. 
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Definitionerna ar dock inte alltid adekvata. Sarskilt mirkbart ar detta pa 
det paleontologiska omradet. Hair nagra exempel, de flesta av dem han- 
férande sig till uppslagsord, som fir nya for denna upplaga: 

»Cyrtoceratiter, blackfiskar med i spetsen inrullade skal». Bor vara: utdéda 
blickfiskar med hornformigt bojt skal. Den i detta sammanhang oriktiga 
definitionen aterkommer ordagrant under »Litwiter», dir den ar mera pa 
sin plats. Se f. 6. s. 186, dar de bada grupperna karakteriseras korrekt. 

»Cystidéer, en utdéd klass bland tagghudingarna, klotformiga med korta 
stjilkary. Langt ifran alla cystoidéer var klotformiga, en del hade val ut- 
vecklad stjalk, andra saknade helt stjalk. 

Under Fossil laser man: »Ledfossil kallar man fossil, som ar karak- 
teristiska for skikt av viss alder». For alla fossil giller, att de ar karakteris- 
tiska for skikt av viss alder. 

»Graptoliterna, tillhérande en utdéd djurgrupp, - >. Sjalva ar graptoliterna 
utdéda, den djurgrupp, till vilken de anses héra (Stomochorda), ar inte utdéd. 

»Hexakoraller, koraller med sextalig inre veckbildningy. En nagot mera 
fackmassig benimning pa septalapparaten hade varit att foredraga. 

»Pterosaurter, ett annat namn for den mesozoiska tidens fiskédlor». Orda- 
grant samma upplysning erhalles under »Jchtyosaurier», och dar ar den riktig. 
Pterosaurierna var som bekant flygédlor. 

»Stegocephaler, pansarfiskar, var de aldsta, salamander- eller krokodillik- 
nande groddjuren». Det har forvisso funnits manga underliga djur i var 
Herres hage, dock ej till den grad, att de varit pa en gang fisk och groda 
och dartill understundom liknat ett kraldjur. I det aktuella fallet maste 
man ta avstand fran pansarfisk och krokodil; grodan kommer man diremot 
inte ifran. Jfr f. 6. »Sveriges geolog», s. 219, vartill refererats ovan. 

»Tetrakoraller, utg6r nu utddda former med fyrtalig inre veckbildning. 
De hade sin stérsta utveckling i silur». Oantasthgt hade varit att skriva, 
att tetrakorallerna nadde den férsta héjdpunkten 1 sin utveckling 1 silurisk 
tid, andra féljde i mellersta devon och karbon. 

Aven férklaringen av rent geologiska termer brister hair och var i perfek- 
tion. For att ta endast ett par exempel, maste man reagera mot pastaendet, 
att »En lucka 1 avlagringen brukar fiven betecknas som diskordans» (s. 523). 
En lucka — diastem, diskontinuitet eller hiatus — i lagerserien behéver ju 
ingalunda vara en diskordans utan ar i ett sikerligen dominerande antal fall 
en diskonformitet. Skaligen intetsigande och samtidigt av diskutabel san- 
ningshalt ar definitionen av »Revkalk» sisom »kalksten, utgdérande del av 
ett korallrevy. En mycket stor del av de revartade strukturerna i Sveriges 
paleozoikum uppbyggs av andra organismer iin koraller, trots vad som uppges 
pa s. 186. Inte heller pa s. 196 blir f. 6. den s. k. leptaenakalken riktigt karak- 
teriserad, i det att kalkalgerna, som dir ar de viktigaste revbyggarna, alls 
inte omnamns. 

Sluthgen ma ett par tryckfel papekas. S. 149, r. 13 uppifran: ordet »lan» 
har tappats bort efter »Viasterbottens». S. 203, r. 3 nedifran i schemats hégra 
kolumn, star Modolmen i st. f. Moholmen. S. 210, r. 14 nedifran, star kataplit 
ist. f. katapleit. S. 213, r. 2 uppifran star A. Lindstrém i st. f. G. Lindstrém 
(f. 6. citerar man alltid Tullberg som 8. A. Tullberg och inte som har, r. 1, 
som 8. Tullberg). S. 226, dverst i tabellen, star Glaukomit i st. f. glaukonit. 
8. 227, r. 10 nedifran och s. 230, r. 13 nedifran, star Vambsjon i st. f. Vomb- 
s)6n (Vomb i Skane men Vamb i Skaraborgs lin). 8. 239, r. 16 nedifran och 
s. 240, r. 6 uppifran, stir A. Henning i st. f. A. Hennig. S. 243, r. 13 upp- 
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ifran, star Linell i st. f. Linnell. 8S. 258, r. 6 nedifran, star kvartiirlagringarna 
i st. f. kvartdravlagringarna. 8. 289, r. 3 uppifran, star Bjerring i st. f. Bjer- 
ning. 8S. 536, r. 15 nedifran, star kalklager i st. f. kalkalger (dessutom e} helt 
riktigt satillvida, att det inte ar kokkoliterna som ir kalkalger utan ev. de 
organismer, fran vilka kokkoliterna hirrér; jfr vad som sagts ovan i denna 
fraga). 

Det ar en given sak, att ett verk i férsta hand skall démas efter sina fér- 
tjanster och inte efter sina brister. Fran den synpunkten kan man helt och 
fullt instamma med tidigare recensenter i deras héga virdesittning av 
Sveriges geology. Jag skulle dirfor mycket ha féredragit, att inte behdva 
gora forevarande inlagg men vagar hoppas, att det inte skall fattas som ett 
utslag av kritiklusta utan sasom till sin innebérd konstruktivt och avsett 
att tjina sakens intresse. Det har framtvungits uteslutande genom insikten 
om att nagon talesman for naérmast berérda parter maste lata klart forsta, 
att allt dock inte ar sa val bestallt med det historiskt-geologiska avsnittet 
som den omisstanksamme laisaren maste ta fdr givet, som den inledningsvis 
namnda recensionen ger vid handen och som man har ratt att fordra av en 
bok, nar den framliggs i en for andra gangen omarbetad upplaga. Ovan 
har visats, att hari ingar mera av forslitet stoff och oriktiga detaljer an 
vad som kan anses forsvarligt i en larobyggnad av modell 1957. Det ligger 
i viss man i sakens natur att den, som laser en bok i syfte att tillagna sig 
vissa grundlaggande kunskaper, nédgas jurare in verba magistri. Darmed 
forenade risker borde — sjalvklart ——- vara reducerade till ett minimum i 
en lirobok sadan som »Sveriges geology». Kommande upplagor av denna 
nyttiga bok far inte ge ny aktualitet at en sadan erinran. 


Harovan har Gerhard Regnéll publicerat en ingaende, kritisk granskning 
av vissa av mig férfattade delar av tredje upplagan av Sveriges geologi, 
framfér allt kapitlen om de fossilf6rande avlagringarna. Jag maste efter 
att ha tagit del av denna kritik bekaénna, att han har ratt i allt vasent- 
ligt och ar tacksam for den energi, med vilken han gatt till verket. Om 
jag far uppleva ainnu en upplaga, skall jag taga all hansyn till hans syn- 
punkter och papekanden och utnyttja den paleontologiska sakkunskapen 
till det yttersta. Att jag under en tid, da jag hade sarskilt mycket att 
bestyra, kom att slarva med kontrollen av korrekturlisningen av just dessa 
kapitel, beklagar jag djupt. Vad som glider mig sarskilt ar att Regnéll, 
trots de skénhetsfel han funnit, vill — pa grund av bokens fortjanster — 
instimma i tidigare recensenters héga vardesittning av Sveriges geologi, 
Detta kommer att sporra mig att forséka gira en eventuell fjirde upplaga 
annu bittre och om mdjligt utan skonhetsfel. 


Nils H. Magnusson 
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Huco Freunp: Handbuch der Mikroskopie in der Technik. 
Band IV. Mikroskopie der Silikate. Teil 1. Mikroskopie. 
der Gesteine. Umschau Verlag. Frankfurt am Main 1955. 
796 +54 s., 490 illustrationer och tabeller. Pris 98 DM. 


Foreliggande band ar handbokens hittills mest omfattande. Det inledes 
med en utforlig, rikt givande historik av H. v. Philipsborn 6ver utvecklingen 
och anviandningen av mikroskopmetoderna i mineralogien och deras betydelse 
fér den allmainna mikroskopien och tekniken. Framstallningen ar rikt illustre- 
rad med saval fotografier av férgrundsfigurerna inom detta omrade som 
reproduktioner av historiskt intressanta preparatbilder fran mineralmikro- 
skopiens skilda falt. Icke minst. vardefull ar litteraturforteckningen (261 
nummer!). 

W. E. Tréger behandlar de viktigaste bergartsbildande mineralens optiska 
egenskaper och bestémning. Inledningsvis sdker han konstruera fram en 
skillnad mellan den vetenskapligt och den tekniskt inriktade mikroskopien. 
Uppfattningen, att den senare endast tar sikte pa en identifiering av mine- 
ralen, tordeej delas av manga. En kort 6versikt ges av olika metoder for 
tillverkning avy mikroskopiska preparat, varefter forf. 1 ett nyttigt avsnitt 
fran praktisk synpunkt varderar och anger granserna for en del av de bestam- 
ningsmetoder som beskrivas 1 handbokens férsta band. 

Mineralbeskrivningen omfattar ett hundratal av de i naturliga bergarter 
férekommande typerna. Mineralen klassificeras som magmatiska, sedimen- 
tiira och metamorfa. Denna dverraskande indelningsgrund leder sjalvfallet 
till flera egendomligheter, som varje lasare sjilv kan 6vertyga sig om. Mineral- 
beskrivningarna kunna diremot endast lovordas. Stommen utgdres av de 
data, figurer och diagram Tréger tidigare publicerat i sina virdefulla Tabellen 
zur optischen Bestimmung der gesteinsbildenden Minerale. Nagra diagram 
ha tillkommit. Den med manga vackra mikrofoton illustrerade texten dr 
utforlig och valskriven. 

Volymens mest omfattande bidrag air skrivet av D. Hoenes och behandlar ~ 
»Mikroskopische Grundlagen der technischen Gesteinskunde». Den anspraks- 
lésa titeln gér ej] framstillningen full rittvisa. I sjilva verket torde, som 
utgivaren framhaller i sin inledning till foreliggande handboksdel, nagon 
hiknande modern behandling av detta viktiga omrade ej féreligga. Det in- 
ledande avsnittet behandlar den tekniska bergartsundersékningens uppgifter 
och metoder; saval grundliggande definitioner och indelningar som allminna 
synpunkter pa val av metoder for undersékning av mineralinnehall, »gefiige» 
och vittringstillstand ges i kort och dversiktlig form. Den viktiga provtag- 
ningen agnas sirskild uppmiirksamhet. Fér teknikern och den tekniskt in- 
riktade geologen ar ett kort avsnitt om den mikroskopiska bergartsunder- 
sdkningens griinser och méjligheter av siarskilt intresse. 

Bergarternas mineralinnehall behandlas ur kvalitativa och kvantitativa 
synpunkter. Till de forra hér en redogirelse for bergartsmineralens tekniskt 
viktiga fysikaliska egenskaper, sisom plasticitet, elasticitet och olika slag 
av hardhet. Framstillningen av metoder for kvantitativ mineralogisk berg- 
pian ar tamligen utférlig och tar hiinsyn till nyaste litteratur pa om- 
radet. 

Kapitlet om bergarternas »gefiigey ar det mest omfattande i Hoenes’ del. 
For svenska lasare, som i regel torde vara mer fortrogna med termerna 
struktur och textur in med samlingstermen »gefiige», ar det inledande av- 
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snittet med sina definitioner sikerligen nyttigt. Relativt kortfattat — i 
forhallande till imnets omfattning — behandlas sedan absolut och relativ 
partikelstorlek samt partikelform och bindning mellan partiklar. Stort ut- 
rymme agnas at grunderna av laran om riktnings- och fordelnings-gefiige 
och deras mikroskopisk-statistiska analysmetodik. Framstiillningen foljer 
Sander och ar enligt recensentens mening en god introduktion till detta 
viktiga och delvis svartillgingliga omrade. Tekniska synpunkter anlaggas i 
olika sammanhang. Slutkapitlet ger en dversikt av gefiige-analysens olika 
anvandningsomraden inom teknisk bergartslara och ingenjérsgeologi. 

Ett sarskilt kapitel agnas at bergarternas vittring och »vaderbestiindighet», 
med tyngdpunkt pa problemets tekniska sida. 

Avslutningsvis behandlar Hoenes sambandet mellan bergarters petrogra- 
fiska och tekniska egenskaper. Framstallningen ar en syntes av och en 
exemplifiering till de olika avsnitt som han berért i sina foregdende kapitel. 
Varje grupp av eruptiva, sedimentaéra och metamorfa bergarter beskrives 
med hansyn till mineralinnehall och olika gefiige-egenskaper. Sambandet 
med de tekniska egenskaperna diskuteras for bergarternas olika anvand- 
ningsomraden, som vigbeliggning, byggnadsmaterial, eldfast material osv. 
Vardet av den encyklopediska framstillningen férhdjes ytterligare av de 
talrika instruktiva och vackra illustrationerna och av den omfattande littera- 
turforteckningen. 

En fornaimlig framstallning av ett arbetsomrade med vidstrackt tillamp- 
ning inom tekniken ge Correns och Piller i sin del »Mikroskopie der fein- 
kérnigen Silikatminerale». Forfattarna framhalla den stora betydelse de 
ljusoptiska mikroskopmetoderna fortfarande ha vid sidan av andra under- 
sdkningsmetoder. Nagra sidor ignas inledningsvis at materialets forbehand- 
ling, sasom inbaddningsforfaranden och desintegreringsmetoder. Den féljande 
framstallningen om bestémning av sma partiklars morfologiska egenskaper 
med hjalp av ljus- och mérkfalts- samt faskontrastmetoder ar éverskadlig 
och lattlast. Detsamma giller avsnittet om ljusbrytningsbestamning hos 
sma partiklar, den viktigaste metoden for identifiering av sadana. Bakom 
de praktiska rad och synpunkter som anféras ligger mangarig erfarenhet 
hos férfattarna. Efter kortfattade beskrivningar av ultramikroskopmetodik 
och firgningsmetoder fér lermineral ges i sista kapitlet en utforlig samman- 
fattning av dessa minerals morfologiska och optiska egenskaper. 

Volymen avslutas med ett bidrag av Matthes, behandlande de tekniskt. 
anvandbara asbest-typernas mikroskopi. 

Det recenserade handboksbandet har ett standardverks alla egenskaper. 
Det kommer sikerligen att bidra till en intensifierad anvandning av ljus- 
optiska metoder inom manga tekniska forskningsomraden. Det har dessutom 


atskilligt att ge aven at fackgeologen. As 
Bengt Collin 


Kart Merz: Lehrbuch der tektonischen Geologie. Ferdinand 
Enke Verlag, Stuttgart 1957. 294 sidor och 188 figurer. 
Pris 64.40 kr. 


Det finns gott om larobécker inom geologins alla omraden, men mycket. 
fa som behandlar den tektoniska geologin. Amnet ar vittomfattande, och 
‘nomenklaturen pa tyska, franska och engelska visar stora olikheter. Lik- 
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artade termer anvandes for olika foreteelser, och nastan vart och ett av 
de stora namnen inom tektoniken har skapat en egen nomenklatur, som mer 
eller mindre har hallit sig kvar pa hans eget specialomrade. Svarigheterna 
for dversiktliga sammanstillningar ar betydande. Lirobockerna ar darfor 
vanligtvis antingen mycket ensidiga, endast behandlande en del av amnet 
eller ett visst omrade (t. ex. Alperna), eller svarlasta, da lisaren mer eller 
mindre snart fodrlorar sig i den terminologiska djungel, som forfattaren 
forséker utreda at honom. 

K. Metz ir en glansande stilist. Boken ar lattlist och utmarkt for de 
studerande och fér alla som vill fa en lattfattlig dversikt dver tektoniskt 
betraktelsesiitt, de mekaniska forutsittningarna och den vanliga tektoniska 
terminologin. De viktigaste termerna ar i texten aven anférda pa engelska 
och franska bredvid det tyska uttrycket, ett mycket vardefullt initiativ. 
Forfattaren undviker eller glider i texten skickligt dver en del besvarliga 
problem, som har gjort en del andra tektoniska bécker svarlasta. Ett sak- 
register inte endast med de mest anvanda tyska termerna utan dven deras 
engelska och franska synonymer gér att man hittar latt 1 boken, om man 
vill fa reda pa en viss terms innebérd. Foreteelserna, teorierna. och uppfatt- 
ningarna beskrives kort och pregnant med framhiivande av de vasentliga 
dragen. Savitt méjligt anfores aven de invindningar, som har rests eller de 
forbattringar som har foéreslagits av andra forfattare. 

Illustrationsmaterialet ar av hog kvalitet. Sarskilt tacksam fr man G6ver 
att forfattaren illustrerar med profiler och teckningar ur originalarbeten 
atergivande faltgeologin, sa att man slipper de fdr tektonikens askadlig- 
gorande sa ofta anvanda »schematiska profilerna och teckningarna» utan 
motsvarighet i naturen. 

I texten finns gott om hanvisningar till specialarbeten. Tyvarr ar dock 
endast en del av dessa arbeten upptagna 1 litteraturforteckningen. Detta 
ar en av bokens fa brister. 

Boken sénderfaller i tva delar: 1) Bergarternas deformation samt 2) Jord- 
skorpans strukturella utveckling. Den férsta delen behandlar mekaniska 
forutsattningar, faltobservationer, arbetsmetoder och terminologi. Liasaren 
far bl. a. en lattfattligt framstiilld inblick i Sanders metoder for Gefiigeanalys, 
vilket ar en stor tillgang, da en sadan brukar saknas i de allminna laro- 
béckerna. Den andra delen behandlar jordskorpans byggnadstyper, méjliga 
kraftkallor och olika teorier for fjallkedjebildning. Boken slutar med ett 
kapitel om tektonikens anviindning i den praktiska geologin. 

Boken ar hogmodern med amerikansk, tysk och fransk litteratur upptagen 
fram till ar 1956. Den enkla och klara framstillningen gér, att den ar utmirkt 
lamplig for en forsta konfrontation med tektonikens visen, arbetsmetoder 
och mdjligheter, inte minst fér losandet av betydelsefulla uppgifter inom 
den praktiska geologin. 


Gunnar Kautsky 
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Métet den 7 november 


Narvarande 70 personer. 
Ordféranden, hr Brotzen, 6ppnade métet med fodljande anforande: 


Den 19 september innevarande ar avled férre professorn vid Harvard 
University, Reginald Aldworth Daly i en Alder av 86 4r. 

Han var fodd i Ontario i Canada den 19 maj 1871 och blev efter stu- 
dier vid Victoria College i Ontario och universiteten i Ontario, Harvard, 
Heidelberg, Wien och Paris assistent vid Harvard University dren 
1894—96 och 1898—1901. Darefter var han anstilld som geolog i Canada 
for international Boundary Service aren 1901—07, och var aren 1907— 
12 professor i geofysik vid Massachusetts Institut of Technology. Aren 
1912—1942 var han professor 1 geologi vid Harvard University. 

Daly, som publicerat naérmare ett 100-tal arbeten inom vitt skilda 
delar av geologien, har speciellt sysslat med geofysiska problem, vulka- 
nism, magmabergarternas uppkomst och korallrevens bildning. Han 
var hedersledamot i en rad akademier och Jirda sillskap, bl. a. veten- 
skapsakademierna i Oslo, Leningrad och Stockholm och har erhallit 
ett flertal utmarkelse, sasom Haydenmedaljen 1932, Penrosemedaljen 
1935 och Wollastonmedaljen 1942. Han var vidare hedersdoktor vid 
ett flertal universitet. 

Bland Dalys talrika arbeten mirkes Igneous Rocks and Their Origin 
(1914), Our Mobile Earth (1926), Igneous Rocks and Depths of the 
Earth (1933) och Strength and Structure of the Earth (1940). 

Han besdkte Kiruna och Stockholm ar 1914, och besdket resulterade 
bl. a. i en teori om Kirunamalmernas uppkomst. Var forening tillhérde 
han som korresponderande ledamot sedan 1927. Daly efterlamnar min- 
net av en vinsall och entusiastisk forskare, som pa basta sitt tog sig an 
_ de yngre samt besékande kolleger. 

Jag lyser frid 6ver den bortgangnes minne. 


_ Styrelsen har till ledaméter av Foreningen invalt fil. dr Christoffer 
- Oftedahl, Oslo, foreslagen av hrr W. Larsson och P. H. Lundegardh, 
bergsingenjor Arvid Brandberg, Stockholm, féreslagen av hrr C. Mar- 
tensson och E. Welin, professor Georges De Witte, Wieze, Belgien, 
foreslagen av hr T. Eriksson, fil. mag. Paavo Juhani Koskinen, Outo- 
kumpu, foreslagen av hr E. Peltola, fil. mag. Sven Svensson, Vallingby, 
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foreslagen av hrr G. Lundqvist och J. Lundqvist samt ingenjér Gunnar 
Nilsson, Stockholm, foreslagen av hr G. Kautsky. 

Statsgeologen T. Eriksson héll ett med fiargbilder illustrerat foredrag 
om: Erfarenheter som Forenta Nationernas expert i Turkiet. I anled- 
ning av féredraget yttrade sig hr Mellis. 

Vid métet utdelades n:o 490 av Forhandlingarna. 


Métet den 5 december 


Narvarande 50 personer. 


Ordféranden, hr Brotzen 6ppnade métet och meddelade, att Foére- 
ningens Férste Hedersledamot, Hans Maj:t Konungen, uppvaktades 
pa sin 75-arsdag den 11 november genom sekreteraren, som antecknade 
Foreningens namn 4 den pa Stockholms slott utlagda gratulationslistan. 

Till ledaméter i Féreningen har styrelsen invalt Dr. rer. nat. Rolf 
E. Glitsch, Giessen/Lahn, Vasttyskland, foreslagen av hr W. Larsson, 
fil. kand. Géran Folcker, Stockholm, foreslagen av hrr Odman och 
Gavelin samt amanuens Lars-K6nig K6nigsson, foreslagen av hr Mar- 
tinsson. 


Forrattades val av styrelse och revisorer for ar 1958, varvid utsagos: 

till ordforande hr T. Eriksson, 

till sekreterare hr E. Ahman, 

till redaktor for Forhandlingarna hr P. H. Lundegardh, 

till skattmastare hr O. Gabrielson, 

till 6vriga ledamoter av styrelsen hrr F. Botzen och E. Fromm. 

Till revisorer att granska 1957 ars forvaltning utsagos hrr B. Dahl- 
man och B. Jarnefors med hr J. Lundqvist som suppleant. 


Herr B. Asklund holl ett med ljusbilder illustrerat foredrag om: 
Relationerna mellan prekambrium och kambrium, Pariskollokviet 1957. 

Med anledning av foredraget yttrade sig hrr Gavelin, E. Norin, O. 
Brotzen, ordf. och foredragshallaren. 

En uppsats i amnet kommer att inflyta i ett kommande hafte av 
Forhandlingarna. 
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Geolognytt 


Overdirektir N. H. Magnusson, Stockholm, har den 30 okt. 1957 valts till 
Foreign Member of the Geological Society of London. 


Docent J. Seitsaari har utnamnts till bitraidande professor 1 geologi och 
mineralogi vid Helsingfors universitet. 


Svenska Ibero-marockanska naturvetenskapliga expeditionen under falt- 
lakare H. Hinricssons ledning och under medverkan ay Prof. J. A. Nannfeldt 
och Doc. C.-F. Lundevall har under hésten 1957 bl. a. utfért undersékningar 
av de fossilférande lagren i Torremolinos, 


For vinnande av filosofie doktorsgrad disputerade den 9 nov. 1957 fil. 
lic. Carl-Gustaf Holdar iStockholm pa en avhandling med titeln Deglaciations- 
férloppet i Tornetraskomradet efter senaste nedisningsperioden, med vissa 
tillbakablickar och regionala jimforelser’. Fakultetsopponent var Doc. C. C. 
Wallén, Stockholm, och andre opponent fil. lic. A. Rapp, Uppsala. 


INNEHALLSFORTECKNING. 


Anm. U_ efter titeln utmirker uppsats. 


N » » » notis. 
RF » » » referat av hallet foredrag. 
F » > » hallet foredrag. 


Forfattarna iro ensamma ansvariga fir sina uppsatsers 
vetenskapliga innehall. 


Uppsatser, notiser, féredrag m. m. 
Sid. 
ARRHENIUS, O.: Kemisk denudation i fjallregionen. With an English abstract. U .... 791 
ASKLUND, B.: Relationerna mellan prekambrium och kambrium. Pariskollokviet 1957. 


Basak, R. K. Se Sen, J. 
Benersson, A.: Automatisk rakning av antal partiklar och partikelstorlek. With an 
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Brotzen, O.: Kopparmineraliseringen i Norra Rhodesia och Katanga. With an 
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Harmed riktas en allvarlig uppmaning till férfattarna i Geol. Féreningens Forhand- 
lingar att avlimna tydliga, slutgiltiga, val genomsedda, maskinskrivna manuskript. 

Sarskilt bér uppmarksamheten agnas &t stringt genomférd konsekvens betraffande 
skrivningen av namn, latiniserade ordformer och tekniska uttryck, samt at 
stilformernas riktiga betecknande (kursiv, sparrad, KAPITALER). Kursivstil anvan- 
des blott fér latinska namn (ej fér att understryka vikten av visst textinneh4ll), samt, i 
engelsk text, aven fir alla frimmande ord, t. ex. the S-Regelung of the granite. Sparrad 
stil anvandes fér att framhava vissa ord eller meningar i texten. Kapitialer an- 
vandas fdr personer i samband med citerade skrifter, t. ex. SaHAMA 1954. I manuskrip- 
tet utmarkes: 
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Konsekvens i férkortningar ar i hég grad dnskvard. Féljande detaljer kunna uppmark- 
sammas: 
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dr (do&eur), prof. (professor), hr (herr). 

Citerade arbeten anféras i texten med angivande ay foérfattarens namn och arbetets 
tryckér inom parentes (SaHAmA 1954), och sammanstiillas i alfabetisk ordning vid upp- 
satsens slut (observera skiljetecknen och férkortningar): 
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GEOLOGISKA FORENINGENS I STOCKHOLM FORHANDLINGAR 
utkomma med 4 hiaften Arligen. Prenumeration mottages gnom Nordiska bok- 
handeln, Stockholm l, tel. 238400 (vaxel). 
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Lésa haften av alla banden till pris beroende pa haftenas omfang. 

Medlemmar av Foreningen erhalla genom skattmiastaren de aldre banden av For- 
handlingarna och Generalregistret till halften av det ovan upptagna bokhandelspriset. 
A losa haften limnas ej prisnedsittning. (Styrelsens beslut d. 2"/10 1922.) 


Geologiska Foéreningens sekreterare, Fil. Lic. Errk Auman och redaktér, Docent 
P. H. LunpgGArpu, traffas i Féreningens angeligenheter 4 Sveriges Geologiska Under- 
sdkning, tel. 34 97 90, sikrast tisdagar och torsdagar kl. 13—14. 

Féreningens ordinarie méten aga rum forsta helgfria torsdag i manaderna 
februari, mars, april, maj, oktober, november och december. Januarimétet halles pa 
den torsdag, som infaller under tiden 10—16 jan. Anslag om féredragnings- 
listan finnas minst 3 dagar fore sammantradet uppsatta p& anslagstavlorna 4 ett 
antal offentliga institutioner med geologisk anknytning i Stockholm, Uppsala och 
Lund. 

Personlig kallelse till sammantradena utfardas till ledaméter, som sa 6nska. 

Haftena utdelas sammantradesdagarna i januari, mars, maj och november. 

Uppsatser, avsedda att inféras i Férhandlingarna, insandas till Foéreningens redaktér, 
Stockholm 50. Atfoljande tavlor och figurer skola vara fullt fardiga till reproduk- 
tion, di de jamte uppsatsen saindas. 

I Forhandlingarna ma uppsatser inforas antingen pd skandinaviskt sprak eller pa 
engelska, franska eller tyska. Forfattare vare skyldig att bifoga i det forra fallet dver- 
sattning ay titel och figurtexter samt kort resumé pa engelska, franska eller tyska, 
i det senare fallet, di Styrelsen anser sidan 6nskvard, resumé pé skandinaviskt sprak. 

Manuskript, skrivet pa frammande sprak, skall vara granskat av sakkunnig sprak- 
. man, varom meddelande gores till redaktéren. 

Darest korrektionskostnaderna for inférd uppsats uppga till mera in 24 kronor pr 
tryckark, vare forfattare skyldig att erlagga det d6verskjutande beloppet, savida det 
uppgar till minst 10 kr. pr uppsats. 

Férfattare erhaller gratis av inforda uppsatser 75 separat i omslag utan titel; ytter- 
ligare ex. samt ev. omslagstitel betalas av férf. Av notiser, anmialanden och foredrags- 
referat lamnas separat endast efter sirskild 6verenskommelse. 

Referat honoreras sdlunda (Foren. beslut “/12 1911): 
l:sta sidan eller del darav efter 20 dre pr tryckrad, 2:dra sidan efter 15 och 3:dje sidan 
eller del dirav efter 10 dre pr tryckrad. Féljande sidor honoreras icke. 

Anmilan om féredrag och meddelanden géres i god tid hos sekreteraren. 

Ledaméternas Grsavgifter, vilka enligt § 7 av Féreningens stadgar skola vara erlagda 
senast den 1 mars, inbetalas 4 postgiro 2108, Geologiska Foreningen Stockholm 50, 
eller insdndas till skattmastaren, Intendent O. Gapriretson, Stockholm 50, till 
vilken aven lamnas uppgifter om andring av adresser och titlar. 

Arsavgiften utgor kr. 20: —, avgift sisom standig ledamot kr. 250: —. 
Ledamot, som under en féljd av minst 20 Ar erlagt arlig ledamotsavgift, kan bliva stan- 
dig ledamot mot en avgift av kr. 125: —. Ledamot, som under 50 ar erlagt arlig avgift, 
ar befriad fran ytterligare arsavgifter till Foreningen. 

Postadress: Geologiska Foreningen, Stockholm 50. Postgiro: 2108, Telefon: 34 97 90. 
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